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RICHELP . t Di o 
RICHEL Polictical Divisions
 
POPULATION PROJECTIONS TO 1980, 1990, 2000, 2010, AND 2020, FOR VIRGINIA COUNTIES, CITIES, AND PLANNING DISTRICTS-l
 
Actual (Census) Projections 	 Average Annual Rates of Change

1990- 2000- 2010­
1960 1970 1980k' 1990 2000 2010 2020 1960-70 1970-80 1980-90 2000 2010 2020 




Charles City County 5,492 6,158 7,100 8,300 9.800 11,600 13,800 +1.2 +1.4 +1.5 +1.6 +1.7 +1.8
 
Chesterfield County 43,855£' 76,855 100,000 135,000 178,000 227,800 283,700 +5.8 +2.7 +3.0 +2.8 +2.5 +2.2
 
Goochland County 9,206 10,069 15,000 22,000 31,300 42,800 56,500 +0.9 +4.1 +3.9 +3.6 +3.2 +2.8 
Hanover County - 27,550 37,479 52,500 70,000 88,800 108,200 130,000 +3.1 +3.4 +2.9 +2.4 +2.0 +2.0 
Henrico County 117,339 154,364 193,000 230,000 264.400 298,000 330,000 +2.8 +2.1 +1.7 +1.4 +1.2 +1.0 
New Kent County 4,504 5,300 6,500 8,500 11,200 14,900 20,000 +1.6 +2.1 +2.7 +2.8 +2.9 +3.0 
Powhatan County 6,747 7,696 10,000 14,000 19,500 26,700 36,000 +1.3 +2.7 +3.4 +3.4 +3.2 +3.0 
Richmond City 247,300A' 249,621 265,000 276,000 280,000 280,000 280,000 +0.1 0.6 +0.4 +0.1 * * 




S 	 Dinwiddie County-' 22183 25,046 23,100 26,000 29,000 32,800 37,000 +1.2 -0.7 +1.i +i.1 +1.2 +1.2 
Greensville County f 10,620 / 9,604 9,000 8,500 8,100 8,000 8,000 -0.9 -0.9 -0.5 -0.4 -0.3 * 
Prince George County- 20,270 29,092 28,000 36,000 46,000 58,500 72,600 +3.7 -0.4 +2.5 +2.5 +2.4 +2.2 
Surry County 6,220 5,882 5,600 5,500 5,400 5,400 5,400 -0.5 -0.5 -0.1 -0.1 * * 
Sussex County 12,411 11,464 11,200 11,000 11,000 11,000 11,200 -0.7 -0.2 -0.1 * * 0.1' 
Colonial Heights City 9,587- 15,097 20,000 24,000 28,200 32,800 37,600 +4.7 +2.9 +1.8 +1.6 +1.5 +1.4 
Emporia City 5,5352' 5,300 5,100 5,000 4,900 4,800 4,800 -0.4 -0.4 -0.2 -0.2 -0.2 * I 
Hopewell City f 17,895 23,471 25,800 27,500 28,900 30,200 31,400 +2.8 +1.0 +0.6 +0.5 +0,4 0.4. 
Petersburg City- 36,750 36,103 50,000 55,000 58,500 61,500 64,000 -0.2 +3.3 +0.9 +0.6 0.5 0.4 
Planning District Twenty 666,841 769,371 871,200 983,000 1,103,000 1,235,00 1,384,000 +1.4 +1.3 +1.2 +1.1 +1,. +1.1
 
Southeastern Virginia PDC 
Isle of Wight county 17,164 18,285 20,000 23,000 26,700 31,200 36,600 0.6 +1.0 +1.4 +1.5 +1,6 .+1.6 
Nansemond County c 31,366 35,166 40,000 46,000 53,400 62,000 72,000 +1.2 +1.3 +1.4 +1.5 +1,5 +1.5 
-
Southampton County 19,931 18,582 18,000 17,500 17,000 16,800 16,800 -0.7 -0.3 -0,2 -0.2 * * 
Chesapeake City c 73,647 .89,580 110,000 132,000 155,000 178,000 200,600 +2.0 +2.1 +1.8 +1.6 +1.4 +1.21 
Franklin City- 7,264 6,880 6,700 6,500 6,400 6,400 6,400 -0.5 -0.3 -0.3 -0.1 * * 
Norfolk City 304,869 307,951 311,000 312,000 311,000 1 310,000 310,000 +0.1 0.1 * * * * 
Portsmouth City 114,773 110,963 109,000 107,500 106,500 106,000 105,000 -0.3 -0.2 -0.1 * * * 
Suffolk City 	 12,609 9,858 9,000 8,500 8,200 8,000 8,000 -2.0 -0.9 -0.5 -0.3 -0.2 * 
/
Virginia Beach City- 85,218 172,106 247,500 330,000 418,800 516,600 628,600 +7.3 +3.7 +2.9 +2.4 +2.2 +2.0
 
Source: Population Projections to 1980, 1990, 2000, & 2020, for Virginia Counties, Cities, & Planning Districts,
 
Statistical Inf. Series, No. 71-1, issued March '71, Commonwealth of Virginia, Division of State Plan­
ning and Community Affairs.
 
POPULATIONS PROJECTIONS TO 1980, 1990, 2000, 2010, AND 2020, FOR VIRGINIA COUNTIES, CITIES, AND PLNNING DISERICTS-/(Cont.) 
Actual (Census) Projections Average Annual Rates of Chanie 
9h1990- .
 2000- 2010­
bi960- 1970 198O- 1990 2000 2010 2020 1960-80 1970-80 1980-90 2000 2010 2020 
,Planning District Twenty-one 242,874 319,081 400,000 480,000 562,000 647,000 740,000 +2.8 +2.3 +1.8 +1,5 +1.4 +1.3
Peninsula PUG
James City ountyC 10,449 17,853 24,000 32,000 42,200 54,000 67,000 +5.5 +3.0 +2.9 +2.8 +2.5 +2.2
 
York Countyun 21,143 33,203 50,000 72,000 98,600 -132,500 178,000 +4.4 +4.2 +3.7 +3.4 +3.0 +3.0
 
Hampton City 89,258 120.779 150,000 175,000 197,200 217,900 236,000 +3.1 +2.2 +1.5 +1.2 +1.0 +0.8
 
Newport News City 113,662 138,177 166,000 190,000 212,000 229,600 245,000 +2.0 +1.9 +1.3 +1.1 +0.8 0.6
 
Williamsburg City 8,362 9,069 10,000 11,000 12,000 13,000 14.000 +0.8 +1.0 +0.9 +0.9 +0.8 0.8
 
Not.; Due to rounding there are slight differences between growth rates of the localities and the groth rates of the planning district totals; less
 
than 0.1 percent but greater than -0.1 percent.
 
2/ It is assumed that the present city and county boundaries will remain the same.
 
h/ The 1980 population projections are provisional and subject to change as economic base studies are completed or revised.
 




t/ Adjustments have been made in the Richmond City and Chesterfield County population figures for both 1960 and 1970 to allow for the January 1, 1970
 
annexation of 47,262 Chesterfield County residents by the City of Richmond.
 
I/ Adjustments have been made in the Dinwiddie County, Prince George County and Petersburg City population projections. To become effective, if upheld
 
on a possible appeal, the city will gain 14.12 sqbare miles of territory from the two counties. The Petersburg City population will be increased by approximatel
 
9,000 persons, 5,500 of which will come from Prince George County and 3,500 from Dinwiddie County. The 1960 and 1970 Prince George County, Pinwiddie County and
 
Petersburg City figures have not been altered.
 
GROWTH CHARACTERISTICS 
OF -VIRGINIA PLANNING DISTRICTS 
1970- 1980 



















































ESTIMATED POPULATION OF THE COUNTIES & CITIES
 
OF RICHEL, JULY 1, 1971
 


























































































































































































Virginia Beach City 

















ESTIMATED POPULATION OF THE COUNTIES & CITIES
 
OF RICHEL, JULY 1, 1971 (CONT'D)
 




















































































































































V/1960 population is adjusted to new boundaries to reflect annexations occuring between 1960 and 1970.
 
Source: 	 Estimates of the Population of Virginia Counties and Cities: July 1, 1971 (Provisional),
 
A report from The Bureau of Population and Economic Research, University of Virginia
 
Graduate School of Business Administration, Charlottesville, Virginia
 
POPULATION AND HOUSING DATA
 
Column 
1 Count of all persons 
2 Count of all housing units 
NOTE: Counts in Columns 3 to 13 are introduced for Census pro­
cessing and are useful only above the ED level.
 
3 Count of persons in rural areas (sum of 8 and
 
9 plus persons in other rural territory)
 
4 Count of persons in annexed territories
 
5 Count of rural housing units
 
6 Count of persons in SMSA's
 































































































































































POPULATION AND HOUSING DATA
 
COUNTY NLM PE S HS UNITS RURAL POP ANXD POP RURAL HSG SMSA POP 
36 1NCOPPCRA TED 0 0 o 0 
36 UNTNCnRPORATED ------------ 6158 - - 1578 6158. ...... 0 1518 0 
36 TOTAL 6158 1578 6158 0 15T8 0 
41 lpicOPnRATEO 0 0 0 0 0 0
 
- 768 . 2?498 ....- --.
41 UNINCORPORATED . 5 .-------. 35049 . 9656 ..... .76855
 
41 TbTAL' 76855 22408 35049 0 9656 76855
 
53 INCOPPOPATED 489 178 489 0 178 489 
53 UNINCORPORATED........ 24557 -------- 6020 .....- 15041 ... ... 0 4279 . .. 24557 
53 TOTAL 250n6 6198 15530 0 4457 25046 
75 IIr[CDRPOATED 0 0 - a 0 0 0 
75 UNINCORPPRATED 10069 287f 10069 0 - - - 2876 0 
75 TOTAL 10069 2676 10069 0 2876 0 
81 INcORPORATED 407 7 407 0 7 0 
81 UNINCORPORATED .. 9197 .... 2667 9197 0 2667 ........- 0 
81 TOTAL 9604 2814 9604 0 2814 n 
85 INcORPORATED .. ?.934 - 786 0 0 0 2934 
85 UNINCORPORATED ...... 3545 10161 29185 - 0 8509 34545 
85 TOTAL 37479 10947 29185 0 8509 374T9 
8? INCORPORATED 0 0 0 0 0 0 
87 UNINCORPORATED 154364 . - 495?7 25037 0 7-419 154364 
87 TOTAL 154364 49527 25037 0 7419 154364 
93 INCORPORATED 3398 1102 685 0 249 0 
93 UNINCORPORATED........ t4 .7 4330 .. ... 0 4330 ....... 0 
93 TOTAL 18205 5/432 15572 0 4579 0 
95 IWCORPORATED . 0 0 0 0 0 0 
95 UNINCORPORATED.-- ......-153 5030-------- 16453 0.. 4568 _ 0 
95 TOTAL jl83 5030 16453 0 4568 0 
123 INCORPORATED 732 247 732 0 247 0 
123 UNINCORPORATED - - 34434----... O02- .......-34434-.. . 0 ....- 10028 0 
123 TOTAL 15t66 10275 35166 0 10275 0 
127 INCORPORATED 0 0 0 0 0 0
 
121 . UNINCORPORATED ... ... 5300 1632..--.-- 5300 .0 .1632 0 
127 TOTAL 5300 1632 5300 0 1632 0 
POPULATION AND HOUSING DATA -
COUNTY ------ NUM PERS -. 4S UNITS - RURAL PUP. -- ANXD POP _----RURAL HSG .-.- SHSA POP 
145 INCORPORATED . 0 0 --0 -- 0 -........ 0 0 . 0
 
145 UNINCORPORATFD 7696 1971 7696 0 1971 0
 
145 TOTAL . .7696 .......- 1971 . .. 7696 _ 0 - 1971 0
 
149 ItJCoRPnRATEO _1-i2435 ..----- 1126 . 0 0 0 12435 
149 UNINCORPORATED t6637 4776 16657 0 4776 16657 
149 TOTAL .9092 5902 16657 0 4776 29092 
175 INCORPORATED 2977 1064 2977 _ 0 1064, 0 
175 UINCOPPORATLD 15605 4378 15605 0 4378 0
 
175 TnTAL .............16582-...... 5442 _ .IA582 _ 0. 5442 . .. 0
 
181 IlCORPORKTED 988 ........ 434 ------ 988 0 --- - 434 0
 
181 UPTNCOPPORATED 4894 1607 4894 0 1607 0
 
181 TOTAL 5882 2041- -------- 0 2041
582 ­
183 YNCfRPORATED 32r3 1075 3273-_____ 0 1075 . 
183 UNINCORPORATED 8191 2188 8191 0 2188 0
 
183 TOTAL 11464 3263 11464 . . 0 - 3263 0 
199 ]NCORPORATED - ... 5441 . . 1739 0 0 0 5441 
199 UNTNCORPOPATED 27762 7518 25296 0 6977 27762 
199 TOTAL 33203 . 9257.. 25296 6977 33203. -... 0 ­
550 INCORPORATED 89580--------25b-5 ....... 6964 0 ......... 1794 ... 89580 
550 UNINCORPORATED -, 0 0 0 0 0 0 















510 TOTAL 15097 - - 4892 -0 . 0 - 0 15097 
595 IIcORPORATED - 5300 1814 .......­0 -0 0 ..- - 0 
595 UN4INCORPORATEO 0 0 0 D 0 a 
595 TOTAL .. .. 5300 4..i-1814 -.0...... .... 0 -... . 0 
620 INJCORPORATED 6580 2206 . - 0 ----.-.- 0 0 0 
620 UNINCORPORATED 0 0 0 0 0 0 
620 TOTAL 6880 2206 .0 0 - 0 0 
650 INCORPORATKD . 120779 36556 .... 0 38 ...... .0 - 120779 
650 UNINCORPORATED 0 0 0 0 0 0 
650 TOTAL 120779 - -36556 ..- 0 - _ 38 0 120779 
POPULATION AND HOUSING DATA
 
COUNTY -. - NUN PERS HS UNITS RURAL POP.-- -ANXO POP. RURAL.HSG SMSA POP 
670 INCnRPORATED _ - 23471 7642 - 0 . . 0 ---.- 0 23471
 
670 UNYNCORPORATEO 0 0 0 0 0 0
 
610 TOTAL 23471 7642 . 0 ------- 0. 0 23a71
 
.700 INCOHPORATED . .. . 138177. . - 41696 - . .... 0 . . .0 . . . . 0 138177
 
700 UNINCORPORATED 0 0 0 0 0 0
 
700 TOTAL . 134177 41696 0 0 0 13A177
 
tio INCORPORATED 307951 91065 - 0 . 0 .......- 0 . 307951
 
710 UNINCORPORATED 0 0 0 0 0 0
 
710 TOTAL 307951 9j065 ...... 0 0--.. 0.-. 30795
 
730 INCORPORATED ----- 36103 11966 . . 0 .. 0-.. 0 36103
 
130 UNINCORPORATED 0 0 0 0 0 0
 
730 TOTAL 36103- . 11966 ---- .0 0 0 ......- 36103.
 
740. INCORPORATED ..... 110963 - 36475-------------0 -... 545..- . . 0... 110963.
 
740 UNINCORPORATED 0 0 0 0 0 0
 
740 TnTAL -. 110963 36475 0 . . 545 .. 0 . 110963
 
760 INCORPORATED .2-96- 67)3 .0. 47262 .......-0 ... 249621
 
760 UNINCORPORATED 0 0 0 0 0 0
 
760 TOTAL -- 249621 .87013 0.. 0 249621
 
......... . .- .. -.- 0...... 24962
 
800 INcORPnRTED 9858 3609 0 ----.. 0 . 0 0
 
800 UNIUCnRPORATED 0 0 0 0 0 0
 
800 TOTAL Q858 3609 0 .... 0 0 0
 
a10 INCORPORATED- ...... 172106 __.47960 5377_. 0 .. 1868 .. 172106
 
810 UNINCORPORATEO 0 0 0 0 0 0
 
810 TOTAL 172106 ---47960 '---.5377 0 1868. 172106
 
830 INCORPORATED - 9069 - 2613 . . ... 0 . . ..2115 ... .- - 0 0 
1830 UNINCORPORATED 0 0 0 0 0 0 
.30 .TOTAL ........-- 9069. 2613 0 --- 2115----- 0 o 
11 
















10 	 Count of persons in urban portion of central
 
cities of urbanized areas
 
Count of persons in urbanized areas in urban
 




12 	 Count of persons in urbanized areas in urban
 




13 	 Count of persons in urbanized areas (sum of
 
10, 11, and 12, plus persons outside central
 
cities who are in places of less than 2,500
 
and persons in other urban territory)
 
+Value of one-family owner-occupied (or vacant-for-sale) houses
 
on less than 10 acres and without commercial establishment on
 








POPULATION AND HOUSING DATA
 
COUNTY IIRBAN CC RURAL POP HURAL POP URBAN CC URBAN URBAN 2500 TOTAL 
.P-P.(SMSA)- 1000-PP99. <i900 ._UNBAN AREA __> >25000 TO 24999 URBAN 
36 INCORPORATED 	 0 0 0 0 0 0 0 
36 UNINCORPORATLD 	 0 0 0 0 0 0 0
 
36 TOTAL 	 0 -.. 0 0 -. 0 0 - 0 
41 INCORPORATFO . 0 . 0 -. .0- ..... . 0 0 _' 0 
41 UNINCORPORATED O 829 0 0 0 10562 36250 
41 TOTAL 0 . - 829 - . 0- .. ...... 0 ....... 0 - 10562 36250 
53 INCORPORATED .. ... ...-.0 .. . . ...- 0 . ... .. 489 0 0 0 0 
53 UININCORPORATFD a a 0 0 '0 0 9516 
53 TOTAL .. .. 0 ... . 0-- 489 -0 0 0 .. .9516 
75 INCORPORATED 0 0 . 0 0 0 0 0 
75 lNTNCORPIRATLD 0 0 0 0 0 0 0 
75 TOTAL 0 ... .... O-....- 0 . 0 .... ... ..-0 0 0 
81 INCORPORATED .......... 0....-- - . 07 0 0 0 .............- 0 
81 UN'INCORPORATED 0 0 0 0 0 0 0 
81 IOTAL 0 0 .... 407 0 . 0. 0 0 
4h 	 85 INcORPORAILD .. ..... 0 . . . 0 .0 0 0 0 
85 UNINCORPORATED 0 0 0 0 0 5189 5360 
85 TOTAL ___0 - 0 0 --. 0 0 .------- 5189 .... 5360 
80 INCORPORATED .0. . . . 0 0..0 	 0. - 0 
87 UNINCnRPURATED 	 0 0 0 0 0 18482 129327
 
87 TOTAL -------- 0 0 -_ O, 0 18482 .. 129327 
93 INCORPORATED -------- - 0 ---- 605 - 0 0---- - 00 
93 UNTNCORPOR ATED 	 0 0 0 0 0 0 0 
93 TOTAL 	 ... 0 .0o 0 .. 0685 0 
95 INCORPORATED 0 0 . 0 . . . 0 .........- 0 0 
95 UNINCORPORATED 0 0 0 0 0 0 1400 
95 TOTAL 00. .. 0 0 0-0 0 ... 1400­
123 INCORPORATEP ... .0_ - 0 ._ 732 . .__. 0 . 0 .,0 0 
123 UNINCORPORATED 0 8327 0 0 0 0 0 
223. TOTAL 	 .......- 0 .......- 8321 .32 _ 7 . ... 0 0 - 0 . 0
 
.127 INCORPORATED .----. 0 ----- 0..- O" 0...........-0------------- 0 
127 UNINCORPORATED 0 0 0 0 0 0 0 
12T? TOTAL . 0-..... 0-.. 0 	 0 0 0 
POPULATION AND HOUSING DATA
 
COUNTY .----. URBAN CC -. RURAL POP -RURAL POP, URBAN CC .__.URBAN URBAN 2500 TOTAL 
POP(SNSA) 1000-2a99 <1000 URBAN AREA >25000 TO 24Q99 URBAN 
145 INCORPORATED 0 0 0 0 0 0 0 
145 UNINCORPORATED 0 0 ,. 0... 0 - 0 0 0 
145 TOTAL 0 0 0 0 0 0 0 
149 INCORPORATD. 0 0 0 0 0 12435 12435 
149 UNINCORPORATED . 0..O  .... O..... -.... 0- ...... - 0 - 0 . 0 
149 TOTAL 0 0 0 0 0 12435 12435 
175 INcORPORATED 0 0 2977 0 0 0 0 
175 UNTNCORPORATED....- 0... 0 -..----- 0 00 .... 0 . 0-.0.. 
175 TOTAL 0 0 2977 0 0 0 0 
181 INCORPORATED 0 0 988 0 0 0 0 
181 UNINCORPORATED-...... .. 0 ..... 0 - .. ......- 0 . - 0 -- 0 0 
181 TOTAL 0 0 988 0 0 0 0 



















19Q INCORPORATED 0 B 0 0 0 544t 5441
 
199 UNINCORPORATED-.--.--....- 0 ......... .0 0 .. ....- 0 0 .... 2466
 
19q TOTAL 0 0 0 0 0 5441 7907
 
550 INCORPORATED 0 o 0 0 82616 0 82616
 
550 UNINCORPORATED .. 0 0 0 0 0 0 0
 
550 TOTAL 0 0 0 0 82616 0 82616
 
570 INCORPORATED 0 0 15097. ...
-5097 
 0 0 15097
 
570 UNINCORPORATED 0-...... 0.... 0 0 ...... 0 - 0 0 
510 TOTAL 15OQ7 0 0 15097 0 0 15097 
59 INCORPORATED 0 0 0 0 0 0 0 
595 UNINCORPORATED 0 .. a.-- 0 .. . . 0 ------- 0_
 
595 TOTAL 0 0 0 0 0 0 0 
620 INCORPORATED 0 0 0 0 0 0 0 
620 UNINCORPORATED 
- 0 0 - 0 .... 0 .. --0-. . . 0 
620 TOTAL 0 0 0 0 0 0 0 
650 INCORPORATED 120779 0 0 1207-9 0 o 120779 
650 AUNINCORPORATED O 0 0 0 0 0 0 0 
650 TOTAL 120779 0 0 " -120779 0 0 120719 
POPULATION AND HOUSING DATA 
.COUNTY- ............ URDAN CC .----. 
POPCSNSA) RURAL POP 1000-2499 .. UURAL POP...URBAN CC..-.. URBAN<1000 URBAN AREA >25000 . . URBAN 2500 TO 24999 .- TOTAL URBAN -
670 INCORPORATED 0 0 0 0 0 23471 23471 
670 UNINCORPORATEO . 0 .0 0 0. ........­ 0 0 0 
670 TOTAL 0 0 0 0' 0 23471 23471 
700 INCORPORATED 138177 0 0 138177 0 0 138177 
700 UNINCORPORATED 0... .. . 0 .. 0 0 0. . 0 
700 TOTAL 138177 0 0 138177 0 0 138177 
710 INCORPORATD . . 307951 0 30...1 .. 0 0 307951 
* 110. UNINCORPORATED _.. 0 . . 0 . .-.. 0. 0 . 0 
710 TOTAL 307951 0 .0 307951 0 0 307951 
730 INCORPORATEO . 36103 0 0 36103 0 0 36103 
730 UNTNCORPJRATED- .. 0 -..... 0 0 00-..........-0.....o .. 0 
730 TOTAL 36103 0 0 36103 0 0 36103 
740 INCORPORATED 110963 0 0 110963 0 0 110963 
.740 .UNINCORPORATED .. . 0-------. 0 ...... 0 
140 TOTAL 110963 0 0 110963 0 0 110963 
66' IN CORPNJRATfEO 29621 0 0 -­ - 249621 0 0 249621 
T60_ UNINCORPORATED ... 0... ... 0 .0 0 O._.- - 0­
760 TnAL 249621 0 0 249621 0 0 249621 
800 INCORPORATED 0 0 0 0 0 0 0 
800 UNINCORPORATEO-------------- 0...... 0- ...... 0 .. ...­0 . 0 0 0 
B00 TOTAL 0 0 0 0 0 0, 0 
810 INCORPORATED , 0 0 0 0 166729 0 166Y29 
810 UNINCORPORATED 0 . - - 0 0 . 0 0 0 
810 TOTAL 0 0 0 0 166729 0 166729 
830 INcORFPRATED 0 0 0 0 0 0 0 
.830 -UNINCORPORATED- _--...-..-. 0 * 0 0. O---0-­











VALUES OF C FOR USE INRATIONAL FORMULA H- 1
 
SOIL LOSS FORMULA H- 2
 
"K" & "T" Factors - Coastal Plain H- 6
 





"C"Factors - Coastal Plain H-16
 
"C"Factors - Piedmont H-18
 
Slope Length and Steepness H-21
 
JAMES RIVER SEDIMENT LOAD AT SCOTTSVILLE (1951-1956) H-24
 
VALUES-OF C FOR USE IN RATIONAL FORMULA
 
nIV soil, flat, . 05-). 102% M' 
llly soil. avel itze, 2-7% 0. tO- i.." 
S:tliIr boll, Ateelp. 7",' . 0'.1.-0 20 
Iie.tvv 'oil, flat,2% ......... )0.1Mi 17 
IIeavy soil ,itvimtat, 2-7 %- I IS-) 2­
1 IeC v' ,oil, teeI,, 7,. ..... .( 0 2.50 35­
)own,towli ue ....... 0.70-0 95
 
N'eighl rlood llII...... 0 50-0 70+ 
fle'hic,iliar : 
' ilgle- tnilila .:r,. ...... ... 0 30-0.50111111i unit..3 dlacheld ......... 0.40-0.60
Multi 111tt, aftached ..... 0 (0-0.75 
.ni th In ............ 0 2.-0 10 
'pmuIImIimt dliiig arets 0.50-0 70(t  ...... 

ldusqli l. 
Light aIea . 0.50-0 MC)
leavy l i es .... ............... 0.60-O 110 
,
Ito k , tCllb0rlci ... 00... 10-0 ,5 
I'larygrollul ........ ........... 0.20-0.5 
lIdt ,ad vaid aeas.. ... . 0.20-0 40 
Uninrimoved ares............. 0 10-0.30 
A phaltir ........ ... ..... ... 0.70-0.95
 




1hives rind walks .. . 0.75-0 85 
Hoof ......................... 0.73-0 93 
W\ataerlhed covet 
6oil typec .1atii \Vodr- c 
lCultivated Pa. tmo ,Woodlund 
\N lh :air w\-.wteIoa lrrfill ttioir ltte'; UsUUnlly sandy0
 
o, giavellv ................................ 0 20 0.13 0.10
\'ih .tlve.,ge infill altiOnlate-,; Ito ly IMullb. IWII" 
and iiular ol ............................ 0.40 0.:35 0.30
 
W nh below-'%Cr urge lillti tit ilitte ;Il ivy eliy soil-I
 
or ,oil, with I rla" pan ,e.t tiel urface; hlilow
 











The development of a Universal Equation for Predicting Rainfall Erosion
 
Losses has been developed by the Runoff and Soil Loss Data Summary
 
Laboratory, VSDA, Lafayette, Indiana from data gathered from 37 research
 
projects in 21 states. Itrepresents about 8,000 plot years of basic
 
runoff and associated precipitation.
 
Statistical analysis shows that six major factors are responsible for
 






where, A isthe average annual predicted soil loss in tons
 
per acre per year
 
K is the soil erodibility factor
 
R is the rainfall factor
 
L is the length of slope factor
 
S is the percent of slope factor
 
C isthe cropping management factor
 
P is the erosion control practice factor
 
Explanation of Factors in Formula and Values
 
The average annual soil loss "A"in tons per acre isobtained when
 
appropriate numerical values are applied in the formula for the six
 
factors K R L S C & P.
 
Source: *Agricultural Handbook #282, Soil Loss Prediction for Virginia,
 






Soil Erodibility Factor "K"- Evidence shows that various soils erode
 
at different rates- under the same environmental conditions. The erod­
ibilityfactor (K) is a numerical expression of the relative erodibility.
 
[It is defined as the soil loss in tons per acre per unit of rainfall
 




Physical characteristics and related qualities of a soil determine its
 
erodibility factor and soil loss tolerance (T). Soil loss tolerance
 
factor "T" is the maximum permissible estimated average annual soil
 
loss "A"for a given soil. Soil loss tolerances range from 1 to 5 tons
 
per acre. When soil loss exceeds 5 tons, there is likely to be exces­
sive off-site damages through deposition, etc. The "K" (soil erpdt
 
ibility) and "T" (soil loss tolerance) values for soils in RICHEL are
 
given in Table l.
 
The Rainfall Erosion Factor "R"value for a locality is the rainfall
 
erosion index (E 1). This index expresses the capacity'of rainfall
 
to CAUSE erosion from cultivated fallow soil. Kinetic energy and in­
tensity of rainstorms have been considered in determining the rainfall
 
erosion index. In Virginia, the values of "R"generally are lowest
 
in the mountains and highest along the coast. The values assigned to
 
each county are given in Table 2.
 
The Length of Slope Factor "L" is the ratio of soil loss from any given
 
slope length compared with the soil loss from the specific length (plat
 




from the point of'origin of overland flow either to the point where
 
runoff is slowed to the extent that soil deposition begins, or where
 
the water enters a well defined channel such as a terrace. (See Fig­
ure 1).
 
The Percent of Slope Factor "S"is the ratio of soil loss from any given
 
slope percent compared with the soil loss from that percent where the
 
"K"value was determined (plat slope). The inter-relationship between
 
length and percent of slope is best shown in graphic form. The values
 




The Cropping-Management Factor "C"combines the effect of trops, crop
 
sequence, crop cover, and the many other aspects of-management. "C"
 
is the percent or ratio of soil loss from land cropped under specified
 
conditions compared to soil loss from continuous .cultivated fallow on
 
identical soil, slope and rainfall conditions. The "C"values for
 
specific cropping-management practices are given in Table 4.
 
The Erosion Control Practice Factor "P" is the ratio of soil loss with
 
a specified practice to that of up and downhill cultivation when other
 
conditions are the same. Values for contouring and contour stripcrop­
ping have been established (Table 3).
 
The "P"values for terracing is the same as contouring. The length of
 




All soil loss predictions using this equation are based on the assump­








"K" & 1"" Factors 






I and 2 3 
Erosion Erosion 
K T T/K K T '_ 















Brays .43 3 7;0 .43 2 4.7 
Cahaba .28 4 1f4.3 .28 3 10.7 
Cahaba, thick surface .20 4 20.0 
Caroline -43 2 4.7 .43 I 2.3 
Chesterfield .37 4 10.8 .37 3 8oi 
Chesterfield gravelly f32 4 12.5 i32 3 9.4 
Craven ;43 2 4.7 .43 I 2.3 
Faceville -32 3 9.4 .32 2 6.2 
Fairfax ,43 3 7.0 .43 2 4.7 
Fairfax gravelly .37 3 8.1 .37 2 5.4 
Galestown loamy fine sand .20 4 20.0 
Galestown sand ;17 5 29.4 








i0.8 .37 3 8.1 
Kalmia- .28 4 14,3 ;28 3 IC7 
Kalmia gravelly 







.24 3 12.5 
Kempsville 







.28 3 1047 
Kempsville, heavy substratum .28 4 14.3 .28 3 10.7 
Keyport .43 4 9-3 .43 3 7.0 
Lakeland loamy fine sand, 
loamy sand .20 4 20.0 
Lakeland sand ;f7 4 23.5 
Lakeland, terrace phase .20 4 20.0 
Lunt .49 2 4.1 .49 I 2.0 
Marlboro .32 3 9.4 ;32 2 6.2 
Matapeake .32 3 9.4 .32 2 6.2 
Mattapex .32 -3 9.4 .32 2 6.2 
Norfolk .28 4 1l43 .28 3 '10.7 
Norfolk gravelly .24 4 16.7 .24" 3 12.5 
Norfolk, thick surface .20 4 20.0 
Orangeburg .28 4 14;3 .28 3 1047 
Orangeburg, thick surface .20 4 20.0 
I/ Uncorrelafed field name. 
H-6 
TABLE 1 
"K"& "T" Factors 









K T T/K K T r/K
 
Rumford .20 4 20.0 .20 3 15.0 
Rumford, thick surface .17 4 23.5 
Ruston .26 4 14.3 .28 3 10.7 
Sandy Land 2Way. 
Loamy )side 
& Gravelly Sediments) .20 4 20.0 .20 3 15.0
 
Sassafras .28 4 14.3 .28 3 10.7
 
Sassafras gravelly .24 4 16.7 .24 3 12.5
 
Sassafras, thick surface .20 4 20.0
 
Sassafras, heavy substratum .28 4 14.3 .28 3 10.7
 
Stough .28 4 14.3
 






K0 & 'IT" Factors 




Blue Ridge & Piedmont
 
I and2 3 
Erosion Erosion 
K T T/K, K T T/K 
Airmont .28 4 14 3 .28 3 10.7 
Airmont stony .24 4 16.7 .24 3 12.5 






























































Appling angular cobbly .32 4 12.5 .32 3 9.4 
Ashe .24 2 .3 .24 'I 4.2 
Ashe coarse gritty .20 2 £0.0 .20 1 5.0 
Ashe stony .20 2 10.0. .20 I 5.0 






















Balfour stony .28 4 14.3 .28 3 10.7 
Belvoir .43 3 7.0 .43 2 4.7 
Strdsboro .28 4 14.3 .28 3 £0.7 















Braddock stony .32 4 £2.5 .32 3 9.4 
Braddock very sfony .24 3 12.5 .24 2 8.3 
Brandywine .28 3 10.7 .?8 2 7.1 
Brandywine coarse gritty .20 3 15.0 .20 2 £0.0 
Brandywine stony .24 3 12 5 .24 2 8.3 
Brecknock .37 3 8.1 .37 2 5.4 
Brecknock grave!ly .32 3 9.4 .32 2 6.2 
8remo .32 2 6.2 .32 I 5.1 
Bucks 











Buckingham .28 3 10.7 .28 2 7.1 





"IKII & "'T" Factors 




Blue Ridge & Piedmont
 




K T T/ K T T/K
 
Buncombe loamy fine sandy .20 4 20.0
 
Buncombe sand .17 4 23.5
 
Burton .24 I 4.2 
Burton stony .20 I 5.0 
Burton very stony .17 I 5.9 
Calverton .32 3 9.4 ".32 2 6.2 
Catlett ,28 2 7.1 .28 I 3.6 
Catlett gravelly .24 2 8.4 .24 I 4.2 
Catlett shaly .20 2 10.0 .20 I 5.0 
Catlett very stony .20 2 10.0 .20 I 5.0 
Catoctin .28 3 10.7 .28 2 7.1 
Catoctin very stony .20 2 10.0 .20 I 5.0 
Cecil .37 4 10.8 .37- 3 8.' 
Cecil coarse gritty .32 4 12.5 .32 3 9.4 
Cecil gravelly .32 4 12.5 .32 3 9.4 
Cecil cobbly .32 4 12.5 .32 3 9.4 
Chandler .32 I 3.1 .32- 1 3.1 
Chester .28 4 14-.3 .28 3 10.7 
Clifton ,37 4 10.8 ,37 3 8.1 
Clifton stony .32 3 9.4 .32 2 6.2 
Ci-fton shallow phase .37 2 5.4 .37 I 2.7 
Col-fax .37 4 10.8 .37 3 8.1 
Colleen .37 4 i08 .37 3 8.1
 
Congaree .32 4 12.5
 
Creedmoor .43 3 7.0 .43 2 4.7
 
Croton .43 2 4.7 .43 1 2.3
 
Culpeper .37 4 10.8 .37 3' 8.
 
Davidson 37 4 10.8' .37 3 8.1
 
Davidson loam, shallow phase .37 3 8.f .37 2 5.4
 
Davidson stony , .32 4 12.5 .32 3 9.4
 
Davidson very stony .24 3 12.5 .24 -2 8.3
 
Durham .32 4 12.5 .32 3 9.4
 
Durham coarse gritty .2B 4 14.3 .28 3 10.7
 
Durham gravelly .28 4 14.3 .28 3 10.7
 
Dyke .37 4 10.8 .37 3 8.1
 
Dyke cobbly .37 4 10.8 .37 3 8.1
 
Dyke stony .37 4 10.8 .37 .3 8.1
 
Dyke very stony .24 3 12.5 .24 2 8.3
 











Blue Ridge & Piedmont
 
I and 2 
Erosion Erosion 
K T .. /K K T T/ 
Efland ,43 3 7.0 .43 2 4.7 
Elbert .49 2 4.1 .49 I 2.0 














Enon .43 3 7.0 .43 2 4.7 
Enon stony .43 3 7.0 .43 2 4.7 
Eubanks .37 4 10.8 -37 3 6.1 
Eubanks stony .32 4 12.5 .32 3 9.4 
Fannin .43 3 7.0 .43 2 4.7 
Fauquier .32 3 9.4 .32 2 6.2 















Glenelg .32 4 12.5 .32 3 9.4 
Glenville .37 3 8.1 .37 2 5.4 
Goldston .43 2 4.7 .43 I 2.3 
Goldston slaty .28 2 7.1 .28 I 3.6 
Granville .28 4 14.3 .28 3 10.7 
Grover .37 3 8, .37 2 5.4 
Habersham .32 4 12.5 .32 3 9.4 















Hayesvllie cobbly .32 4 12.5 .32 3 9.4 
Hazel .28 2 7.1 .28 I 3.6 
Hazel channery .24 2 8.3 .24 1 4.2 
Hazel stony .24 2 8.3 .24 f 4.2 
Helena .43 3 7.0 .43 2 4.7 
Herndon -37 4 10.8 ,37 3 8,1 
Herndon gravelly .52 4 12.5 .32 3 9.4 
Hiwassee .37 4 l0.8 .37 3 8.1 
Hiwassee cobbly-













Hiwassee cobbly, light 
col. variant .32 4 12.5 .32 3 9.4 
Iredell .49 2 4.1 ,49 I 2.0 
Iredell stony .49 2 4.1 .49 1 2.0 
Iredell very stony .43 2 4.7 .43 1 2.3 




"K" & "T" Factors 




Blue Ridge & Piedmont
 













































































































































K T T/K 
.28 '3 10.7 
.43 2 4.7 
.32 3 9.4 
.28 2 7.1 
.24 2 8.3 
.20 I 5.0 
-43 I 2.3 
.28 I 3.6 
.37 2 5.4 
.37 3 8.f 
.24 2 8.3 
.37 1 2.7 
.32 3-1. 
.32 I 3.1 
.28 I 3.6 
.28 1 3.6 
;20 ,5.0 
:37 3 8.1 
.32 3 9.4 
.32 3 9.4 
.32 3 9.4 
.43 I 2.3 
-,37 2 5.4 
.24 I 4.2 
-.37 I 2,7 
.24 f 4.2 
.37 3 8.1 
.32 3 9.4 
.32 3 9.4 
.32 3 9.4 
.37 3 8.1 
-32 3 9.4 
.37 2 5.4 
.32 2 6.2 
































































































































































*Lehigh in Virginia differs from official concept in NE and is
 






"K" & T"T Factors 




Blue Ridge & Piedmont
 






























































Rohrersvtlle very stony 



















K T 7/K 
.20 2 10.0 
.32 3 9.4 
.28 2 74i 
.20 I 5.0 
-37 3 8.1 
-3 3 9.4 
49 1 2.0 
49 1 2.0 
I9 1 2.0 
.43 2.3 
.57 1 2.7 
.24 1 4.2 
.43 1 2.3 
.43 1 2.3 
.28 I 3.7 
.24 1 4.2 
.24 1 4.2 
.20 1 5.0 
.37 3 3.L 
.24 2 8.3 
I32 3. ­
:24 4.2 
.28 1 3.7 
.20 1 5.0 
.37 1 2.7 
.24 1 4.2 
.37 3 8.1 
.43 2 4.7 
.43 2 4.7 
.43 2- 4.7 
.43 2 4.7 
,37 I 2.7 
.20 I 5.0 
.32 3 9.4 
.28 3 10.7 
.2 2 8,3 
.24 2 8-3 
.43 1 2.3 













































































































































































































































"K" & "T1 Factors 
Soil Loss Prediction Study 
Virginia 
Blue Ridge & Piedmont
 





 T T/K k T T/K 
Sylvatus .37 3 8.1 37 2 5.4
-.
Sylvatus channery .32 3 6.2 .32 I 3.! 
Talladega .32 2 6.2 .32 I 3.1 
Tatum .37 4 10.8 .37 3 8.f 
Tatum gtavelly .32 4 12.5 .32 3 9.4 
Thurmont .32 4 12.5 .32 3 9.4 
Thurmont gravelly .24 4 16.7 .24 3 12.5 
Thurmont cobbly .24 4 16.7 .24 3 12.5 
Thurmont stony .20 3 15.0 .20 2 10.0 
Thurmont very stony .17 .2 11.7 .17,' I 5.9 
Tit-zah .37 4 10.8 .37 3 8.1 
Trego .43 3 7.0 .43 2 4.7 
Tusquitee .24 4 16.7 .24 3 12.5 
Tusquitee cobbly .20 4 20.0 .20 3 15-0 
Tusquitee stony .20 4 20.0 .20 3 15.0 
Tusquitee very stony .17 3 7.6 .17 2 11. 7 
Unison .28 4 14.3 .28 3 10.7 
Unison cobbly .2& 4 14.3 .28 3 10.7 
Unison stony .24 4 16,7 .24 3 12.5 
Unison very stony .24 3- 12-5 .24 2 8.3 
Vance ;43 3 7.0 .43- 2 4.7 
Wadesboro .37 4 10.8 .37 3 8.1 
Watauga .32 3 9.4 .32 2 6.2 
Watauga cobbly .28 3 10.7 ;28 2 8.3 
Watt .43 3 7.0 -43 2 4-7 
Whiteford .28 3 10.7 .28 2 7.1 
Whilteford stony . .24 2 8.3 .24 4.2
 
Whilteford very stony .20 2 10.0 .20 I 5.0
 
White Store .49 2 4.1 .49 I, 2.0
 
Wickham* .28 4 14.3 .28 3 10.7
 
Wickham, thick surface phase .20 4 20.0 .20
 
Wickham gravelly .24 4 16.7 .24 3 12,5
 
Wickhamcobbly, .24 4 16.7 .2L9 3 12.5
 
























"K" & "T" Factors 




Blue Ridge & Piedmont
 




K T T/K 
.43 2 4.7 
.37 2 5.4 
.43 2 4,7' 
.37 2 5,4 
.37 2 5.4 
.32 2 6.2 
.37 4 10.8 
.32 3 9.' 












.37 1 2.7 
.37 1 2.7 
.32 1 3. 
.37. 3 8.1 
.32 2 6.2 





Rainfall - Erosion Index
 
















































Percent Slope Up & Down Hill Contouring 

1.1 - 2.0 1.0 0.60 
2.1 - 7.0 1.0 0.50 

7.1 - 12.0 1.0 0.60 
12.1 - 18.0 1.0 0.80 






















































"C"Factor Values for Cropping Systems
 












Cropping Date Date Resdue C
 
Sequence Planted Harv; Use Yields Value
 
Meadow Excellent sod and cover Eft. " 2-3T .004
 
Meadow -Good sod and cover Est. I-eT oo6
 
Meadow Fair sod and cover Est. IT .010
 
A. Lesp. All year average Est., RdL Seed .010
 
S. Lesp. After established .010 
Red cl. All year average 2T .015 
A, Lesp. All year average .020 










"/ 2  
Sequence RdR RdL RdR RdL
 
C .42 338 .399 .260 
Cc *412 .316 .337 .195 
C SB .354 .298 
Peanuts C .316 .256
c 

/ Factors figured on yields of 75 bu or over of corn
 
/2 RdR - Residues removed
 














Sequence RdR /2 RdL /3 RdR RdL
 
Peanutsc C C .333 .25a
 
Peanutsc S 8 C *355 .302
 
C G S8 .267 .29 
Peanuts G C .279 .24 
C G Lesp. .146 .097 
C G .208 .150 
C (GH) .o67 .051 
Cc C H .i46 .1I 
/I Factors figured on yields of 75 bu or over of corn
 
/2 RdR - Residues removed
 






"C"Factor Values for Cropping,Systems
 





















Meadow Excellent sod and cover Est. 2-3T .004 
Meadow Good sod and cover Est. 1-2T oo6 
Meadow Fair sod and cover Esto IT .010
 
A. Lesp. All year average Est. RdL Seed .010
 
S,. Lesp. After established 
 .010
 
Red Of, All year average PT .015
 
A. Lesp, All year average 
.020
 






Cropl'g ,Convenfional Tillage Minimum Tillage 
Sequence RdR /Z2 RdL/ 3 RdR RdL 
F-497 F-.379 
c s-43 s-.353 S-.353 .231 
Cc S.359 .3) .231 .205
 
C Sg .- .198
25 

/I Factors figured on yields of 75 bu or over of corn
 
1/2 RdR - Residues removed
 


















fr L-sp) H(I-2T) 
(G Lesp) H(2-3T) 
Sorghum G(Silage) 
C (Sq0H) H 

S(SGH) N H 
C (SGH)H H H 
c(sc) H [i HH 
C(sH) H 
C C (sgH) H H 
C C(SgH) H H H 
C c(sIH) H H H H 
CcC(SgH) H 
CoO (Sg) H_H 
ccc(sgH) H H H 








.,_ Conventional Tillage Minimum Tillage
 
RdR / RdL /3 RdR RdL 
.189 .124 .145 .080 
.135 ,091 .105 .062 
.252 ,158 .i61 .11 
.562 .230 .3L2 .185 




.077 .048 .x61i .032 
.058 .037 .047 .025 
.048 .030 .p38 .021 
-040 .029 .033 .018 
.151 .103 .095 .071 
.121 .083 .077 .058 
.108 .070 .o64 .047 
.088 .o61 .o56 .041 
.155 .101 .100 .070 
.125 .081 .081 .057 
.105 .069 .O6a .O14 
on yields of 75 bu or over of corn 
/2 RdR - Residues removed 




Cropping Sequences / 
Cropping 
Sequence 
C C(SgH)H H H H 
Tobc continuous 
Tob continuous 
Tob (Smgr Weeds) W 
Tob (Smgr Feso) Peso 
Conventional Til.lage 










./ Factors figured on yields of 75 bu or over of corn 
/2 
/ 
RdR - Residues removed 
RdL - Residues left 
H-20
 
Slope Length and Steepness
 
by Dwight D. Smith/
 
Solution of the soil loss equation is made easier by combining the
 
equations of the factors for length and percent of slope. With "K"
 
factor values in terms of soil loss per rainfall-erosion index unit
 
from a slope of 9 percent and length of 72.6 feet, the equation for
 






in which "s" is percent slope and "Lp" is slope length in feet.
 
Either charts or tables for easy selection of "SL" values may be pre­
pared from the equation. The family of curves shown in Figure I was
 




The "S"and "L"factors of the erosion equation need additional re­
search attention. There is evidence of interaction of the length
 
factor with soil characteristics that affect runoff, detachment and
 
transportability, the rainfall-erosion index and steepness of slope.
 
Lower values of the slope length exponent "m"were found to be as­
sociated with soils on which runoff amount decreased with increased
 
slope length. Values of "m"ranged from a little above zero on the
 
Austin silty clay soil at Temple, Texas to 0.90 for the Shelby silt
 
loam at Bethany, Missouri and averaged 0.50. The percent slope factor
 
/1 Assistant Director, Water Management, Soil and Water Conserva­




is known to interact with practices such as contouring and may inter­
act with other factors. Both factors are under study at the U.S. Run­












0 100 200 300 400 
Redrawn from Soil Loss Prediction Fig. 1
 
JAM43 RIVIR BAIN--Continued 
JAI.Z RMIV AT SCOTI'SVLLL, VA.--Contmnuod 
EXTIFY:-, Dc-,b.br 1.)50 to b'ptonbor 1951--Sedimont conentration.: Maximum daily observed, 645 pp= 
Ap. 1: inl.mimdLly ob.ervd, 2 . July a, 8. 10. 
Sedimant loads: laxlrur daily ohbnrend, 60,000 tons Apr. 1; minInum dally observ d, 0 ton. July 10. 
bua,.ondtd snJ3mnt, Dcod ibor 1950 to b.,,tLsbor 1951 
____ ____ Octoor 0omo I.... n 
Mean Su.,pended sediment ,ean Suspended sediment Man Su~pctdtd sediment 
dDa en dis- di. an dis- 'Aoad Tons Day charge oncet- Tons charge concen- To charge cocen­
(econd- tratlon r (second- tratlon per (second- train per
 














23 --- --... 0. 4 

















28 ...... . 3,200 1 78 
2 .... 3,000 14 148 
3-- --- ____________ 3,120 8 51 



















































6 ------ 3.120 
7----- 3.120 
.------- 5.720 
























































































































































































































































Total- 121,820 -- 4,498 305,0601 
R Computed from estimated concentration graph. 
-- 74,520 284,580 -- 58,699 








JA O..±lIVlHArF OflSVILL,., VA.--Cuntionod 
,uspondA.I ,UvI,mt, Icmb,­•150 to ..pltoribor 1I&--Contlnuod 
- _ -1: dLa j~n.fM ,u lIedsecdinrent Si'pended diment an bu;pt.nded ,edment 
,11 Mar-ore - Wan 
Da y C li vi o rt- T o j , a r ze c h ag eg n e r.h 

f"eet) atrh~
(accond- tration ar (scLtlnd Iio (second- rao day 
fret) (pn, day feet) (,ppn,) ay feet pa) 
4 tfO0 ,00 ,34 ,2 .. 2.,ngO 4 2 
re.. 10.. 1 ... 4..64... . .1 29
 
------ 5L .0900 4.5, b,4 
j , ..7,[ ", l .57 4 , (1ID IV-' .1,17/ 
o------- . 6, ". 7,22,' If 0 2 ::. 1,, V,M-I ,:
,if
O------- ,0. 3 ,o 0 43, l .)1i1 n,114 0 46 2.'0 
10 .', 1:'0,u, t'0 6,010 :'0 3V5 10,100 294 b,020 
11"'i'' 1$" 10,900 5,510 P" 34,4 12,100 217 7,4,0 
1 ', ,00 V., 5,o1,0 5,410 23 36 11,P0O 120 3,CZIo 
13------30 1"' , ',IL 01,1,., 13 z "00 20 .17,20025 16,-O 
14-------- 1,00---- 223 1,700 64O 21 zG, 3b,b00 405 50,400 
15---------21,00 107 6,'0IU 6,620 2.0 336 30,500 347 aIO,ECOO 
16,----------4000 51 2,510 5.010 20 271 10,900 155 7,010 
17------- 12,900 32 1,'l0 4,540 1o 221 12,400 79 2,650 
18------- 10,400 27 75, 4,V60 18 207 9,600 40 1,240 
19 9,110 24 59 4,350 1o 223 0,870 43 1.03j 
20 - t-,-.-J40 21 "79 4.170 18 20. 8,400 57 839 
21 ------ 7,940 15 32P 3.510 14 1.4 7,060 35 .i'8 
22 ------ 7,060 22 419 3,90 14 151 6,420 52 .9Q0 
23------ 8,170 46 1,010 - ,990 91 226 6,010 108 1,76U 
24 ------ 8,630 b5 1,2,0. 3.900 Is 1o soio 40 541 
25 ----- 8,400 42 952 3,720 13 130 4,540 20 245 
26------ ,630 32 746 3,460 15 140 $,bi0 14 144 
27 -------..- .I70 27 59o 3.030 9 14 3,610 12 123 
28 ------ '1,500 29 5,,7 3,200 9 70 3,Z70 8. 73 
29------ 7,060 2$ 531 3,370 11 100 3,370 6 55 
30 ------ 6,C40 19 341 2,940 9 71 3,460 7, 65 
31-------- - 2,690 S -.- . 
Total- 449,thO -- 162.073, 150020 --. 6,7945 273,4<00 -- 160,t31 
July Auertst Seteb.r
 
I 3----- 7 69 2,450 17e 1,060
,630 27 

2 3----- 3 26 2,140 116 6
,200 20 1,0303 18 
3 2-----80 2 15 2.14 0 22 127 1,190 
4 ------ 2,180 5 38 1,620 15 66 1 310 
5 ------ 2,690 4 20 1,9 0 19 101 1,440J 9 32 
6 ------ 2,Z70 3 19 2,420 25 163 1.190 
7 ------ 2,450 6 a20 1,360 5 16 1,060 
.,530 9 2 14 2,210 14 84 1,220 10 50 
---- 2,210 5 30 1,910 22 113 1,140J 
10 ------ 1,690 2 9 2,280 74 456 1,010 
11 ------ 2,210 3 18 2,140 29 169 1,040 
12 ------ 1,760 8 38 1,690 11 50 1,190 9 26 
13 ------- ,570 10 12 1,690 ' 1,050 
14 ------ 2,370 24 154 1,760 8 37 922 
15 ----- 3,200 57 903 1,690 1,140 1 
16 ------ 6,610 160 2,690 2,060 1.190 12 37
 
17 ------ ,1120 168 2,190 1,980 1,060
 
1 - -- 3 7 0 4 0 3 64 1 , 5 9 0 7 1 , 190
-- - Z,3 3 1 

19 3----- 32 270 1,370 12 39
5,120 1,420 
20 ------ 2,760 24 130 1,240 i,100 
21 ------ 2.140 24 159 1.580 1.110J 
22 2----- 43 1,290 14,140 248 4 860 
23 ------ 1,910 37 191 1,190 1,080 
24 ------ 2,530 62 a420 1.140 890 10 25 
25 3----- 90 1,240 988,820 .1,130 
26------- 3990 224 2,410 890 4 12 900 
27 ------ 4,440 115 IZ80 1,320 933 
28 3----- 45 1,230 977.630 442 
29 ------ 2:780 32 240 1.530 922 r 6 1630 2,690 20 145 1,290 9 33 800 
31 ------ 2,370 22 142 1,290 ....
 
Total- 90.610 -- 33.605 n 51.1500 2 10 32 412. 836 
Total discharge for period (cfs-days)-------------------------------------------------- 1.805.222
 
Total load for period (t.ons)----------------------------------------------------------- 506,547
 
a Computed by subdividing day.
 
a Computed from estimated concentration graph.
 




REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 
JAMJ ,IVhhI BASIN--Continuod 
JAMES IIVI[I AT SCOTT&VILLE, VA.--Continund 
RrS, 1951-52 --Sed~mont concontratlonut Maxlrn dally, 916 ppm M.r. 12; alnlsus d.ily, 2 pp.
 
June .7-29, Jul) 30,

Sodimont load,; imws daily, 120,000 ton. Mr. 12; iilnitm dai, 6 t.on July W.
 
,uspondod sadiriont, water year 0ctobar 1951 to Septobor 1952 
October Uovnmbor pocsbor 
Me.n Su.pndd sediment 1 Mean SUplendcd cdiment Mean Suspended sediment 
diis- Me--meTonsdis- Mean dis- Mean Tons c "a-g-cne n­
charge conced-Day charge conce- Tons 
(second- trton per (second- tration per (second- tration pr 
feet) (ppm) day feet) (ppm) day feet) (ppm) day 
1 .. . 10,l.]5,0.0 149 sl,900 1,420 
.....70 5 12 5,"00 355 .6,000 1,580 7 28 
3 .75,410 177 a2,870 1,400 
4 .922 3,8i0 95 977 1,420 12 46 
5 ------ 770 1 2,450 28 185 7,470 540 s14,700 
6 ----- 900 4 10 2,060 16 89 7,180 266 5,160 
7 860 3,460 38 55 6,010 79 1,2s.0 
9-- .0--5-11 3,120 56 472 4,720 44 561
 
9------- 1,140 2,210 27 161 3,370 29 264
 
10 966 f 7 19 2.210 13 78 3,200 28 242
 
11------ 933 2,060 11 61 2,690 20 145 
12------ 911 1,8401 2,370 15 96 
13------ 840 1 1,910 9 42 2,690 19 I33 
14----- 820. 5 12 1,520 2,210 15 90 
15 870 1,690 3,030 19 16516 ------ a o 1
 
16-90 J1,840 3,460 28 262
 
17------ 8501 5 1:600 9 44 3,200 27 233 
18.850 5 1i 1,910 4,820 24 312
 
10 ----- 850, 1:250 4,720 18 229
 
20 ------ 8501 1,690 9 35 3,810 47 483
 
21------ 860 1,490 25,000 785 .57,300
 
22 ...... 900 1,310 20,000 454 24,500 
23 ------ 955 6 16 1.390 1 17,000 292 13,400 
24 ----- 909J 1,520, 9 34 12,000 306, 6,030 
25------ 1,090 1,520 j 8,000 77 1.660 
27------- 1100 1,250 6,500 41 720 
27---------1060 1,450 6,400 . 40 691 
5 14 1,410 8 30 6,200 0 4%9
28 ------ 977 

29------- 1,010 1,230 6,000 1 243
 
30.955 1,390 5,810 12 188
 
31 ----- 19 .. .. .. 4,630 8 
Total-- 28,759 --- 425 64,430 -- 13,844 188,10 -- 12,7,tl 
January F-brn.-, 
___a__h 
1------ 4,540 9 110 13,000 47 1,650 4,720 115 
2------ 5,410 11 161 10,400 29 814 4,540 
99 110 
.------- 8,630 34 792 9,850 19 505 4,630. 9 113 
4 ------ 7,940 24 515 28,000 268 .21,400 5,410 17 248 
5--------7,940 22 472 31,400 318 26,800 6,220 19 319 
6------ 9,110 46 1,130 23,100 210 13,100 9,350 3 833 
7---- 11,200 46 1,390 16,400 84 3,720 9,850 29 771 
8------ 8,870 25 623 12,70 60 2,060 8,170 17 375 
9--------7,500 19 5s 10,600 38 1,090 7,720 18 375 
10--------6850 27 499 9,110 27 664 6,430 17 295 
11------ 7,720 36 750 8,400 22 499 15,900 495 "6.000 
12---- 11,800 46 1,470 7,720 29 604 48,600 915 120,000 
13...... 9,600 45 1,170 6,850 29 536 45,100 599 72,900 
14------- 7940 27 579 6,640 19 341 22,300 243 14,600 
15------- 6850 17 314 6,220 14 235 15,300 112 4,630 
16------ 6,010 12 105 6,430 15 260 11,800 58 1,850 
17 ------ 5,410 11 161 8,400 28 635 9,850 42 1,120
18------ 4,820 I0 130 9,850 22 585 8,870 3 790 
19 ------ 5.810 19 298 11,500 26 869 13,400 153 5,540778 15,300 102 7,52020--- 11,800 57 1,820 9,600 30 
21------ 9,110 34 836 8,630 19 443 17,400 88 4,130 
22------. 9,110 40 984 7,720 21 438 14,300 63 2,430 
23---- 14,000 '136 5,140 6.640 14 251 19,600 137 7,250 
24---- 19,600 84 4.450 6,220 11 185 21,500 174 10.100 
25---- 15,700 118 5,000 6,6±0 9 136 25,100 184 12,500 
26---- 11,800 70 2,230 5,210 9 127 17,800 98 4,710 
27- 11. 000 37 1,100 8,010 8 108 14,000 58 2,190
28---- 17,000 176 8,080 4,720 11 140 11,500 38 1,180 
29---- 35,000 356 33,600 4.260 9 104 10,100 28 764 
30 ----- 5,000 182 12,300 -- - -- 9,110 33 812 
31 - ' 20.00 65 3,510 -- -- 8,170 27 596 
Total-- 343.070 -- 4:12 300190 -- 79077 442040 -- 31.166 
I Compvted by aubdividing 
da.1 





ORIGINAL PAGE IS POOR
 
JAMn 13V1Jt3IIM:i--Contlnod 
JAMJO IIV.r1 AT &COTT&VJLLE, VA.--Continued 
nu..pnn.Id nod,,'nt. w ,.a IstrOctnor )951 to Septober 1152--Cuntliu.d 
3
 
______ riI Ma.y ____ June
 
N I. Suspended scdiiit Moan Suspended edlioent Moan Supetndod scdiment 
d_- Mean dis- dl.- M-
Day cha ge cOnctn- Tons chirg conc- T peral Second- concen- perto tr e a co d rd n C hage L a on Tons 
f(second- tradon r (second- traion da Lteon day 
feet (pp.) day foot) (ppm) y feet) (ppm) 
I ------ 50 60, 16,000 81 3,.00 4,020 15 195 I- ----- , b 51ba 12:40U 7 1 570 4,410 6 96 
3 ------ 7,060 23 n6x 10,100 .11 945 4.01M) i11 I1 
4 --- 3,'0 04 472 8,870 24 575 3,810 17 175 
5 ---- 7.500 25 506 0.170 22 485 3,200 7 62 
6 7,500 40 d10 6,610 18 693 3,200 3 27 
------ 8 34 814 6,430 16 270 3,060 a 259,670 

.....- o;t,70 22 527 5,61D 14 212 2,610 3 21
 
9 ------ q,400 In 405 5,410 13 190 2,760 3 25
 
10------ 7,060 27 615 6,010 29 308 2,690 4 29
 
11------ 6.220 ?5 306 7,060 71 1,350 2,530 5 34
 
1 ...... 9,20 16 269 19,600 231 12,200 2,530 3 20
 
3------- 5,610 15 25 17,100 129 5,060 2,290 5 31
 
14------- ,610 14 219 13,000 53 1,060 2,370 6 a8
 
15------ 5.010 15 235 10,400 32 B99 2,450 10 66
 
16--------- 6,6.0 29 520 6,b70 20 479 2,450 12 79
 
17------- 6.,50 36 66o 7,940 16 343 2,140 9 52
 
1 ------- 6,010 20 325 68650 20 370 2,Z70 9 58
 
19------ 5.610 15 235 6,220 16 269 2.210 9 54
 
20 ------ 5.410 15 219 6,220 16 269 1,980 4 21
 
21 -----------. ?0 19 247 6,22D 15 252 1,910 8. 41 
22------. ,020 15 195 SAID 15 227 1,980 5 27 
23------ 4,170 9 101 5,410 16 234 2,210 10 107 
24------ 5,010 15 ?03 5,410 15 210 3,370 36 328 
2 ------ '.,00 97 2,320 5,810 34 533 2,060 14 78 
26------ 18,500 218 10, 00 5,410 44 543 2,290 4 25
 
27------ 19,600 249 16,200 6,010 27 430 1,980 2 i
 
28 ------ 24,300 327 21,b00 6,430 21 365 1,600 2 9
 
29-::::: 40 20 15,600 6,220 21 353 1,760 2 is 
30--.-.. 23.900 102 11,703 5,410 31 453 1,910 5. 26
 
31 ---- -- 4,63D0 22 275 ­
Tot.1--1 2.0,0; - 84,91F6 251,470 3.. 79,3006,277 
July Auutu  FSn'tA 
1------ 2,370 41 26 1,350 6 22 22,300 570 .4q,900 
2 -------- ,e40 10 50 1,410 3 49 14,000 286 10,600 
3 ------- 1,20 3 13 3,630 112 1,100 9.110 95 2,340 
4,------- 1,520 21 92 2,210 37 221 5,810 71 1,110 
2,290 24 148 2,140 15 87 4,170 48 240 
.------- 2,00 28 151 2,140 17 98 3,720 37 372 
7------- 2.140 19 110 2,780 a8 285 2,940 20 150 
6,--------210 39 283 5,010 191 a3,330 2,290 9 56 
9------- 5,920 847 .14,400 10,100 53 14,500 2,610 12 85 
10------- 3,460 170 159 15,700 488 20,700 2,450 12 79 
11 --------- 2,530 48 328 9,35u 253 6,390 1,840 1 
12------- 2,140 24 139 6,220 143 2,400 2,050 - 7 37 
13--------1,980 18 96 5.010 65 879 1,960 
14------- 1,010 11 57 3,720 43 432 1,840 5 25 
15------- 1,480 9 36 P,610 28 197 1,760 4 19 
1 ------- 1,840 9 i5 3,900 45 474 1,690 4 18 
17------- 1,9,0 19 102 4,2M0 114 1,010 1,620 4 17 
18--------- ,750 14 67 3,540 74 707 1,690 ~. 4 18 
19------- 2,2q0 19 117 3,370 54 491 1,610 
20---------- ,40 12 00 2,780 32 240 2,140 42 243 
21------- 1,690 6 27 3,03D 32 262 3,200 40 346
 
221------- ,-690 5 23 2,450 28 185 2,370 12 77
 
23------- 1,390 3 11 2,780 28 210 2,290 5 31
 
24----------1,530 3 12 2,4bD 21 139 2,370 8 51
 
25------ 1,520 2,370 28 179 1,640 4 20
 
26----------1,70 2,060 18 100 2,050 4 22 
27------- 1,240 3 10 1,690 9 41 2,140 3 17 
28------- 1,160 1,690 9 41 1,690 3 14 
29------- 1,160 1,910 8 41 1,510 4 17
 
30------- 1,120 2 6 1,310 4 17 1,590 8 34
 
31------- 1,540 4 17 1,620 17 74 .. ....
 
Total-- 61,17V -- 16,630 114,900 -- S5,20 lo,9 -- 61,539 
Total oischarge for year (a-nays) -------------------------------------------------- 2,262,519 
Total load for year (tom s) ------------------------- --------------------------------- 884,939 
a Computed by subdivild;n ty. 
Source: Schroeder & Kapustka (1957)

H-27 
RODUGIBIITY OF T'HOP jjINALpA IPO1REPP 0 ) 1), F IS 0 JAUI iIVLR PASIN-ont,nuad
 
JAORGCAS IIVA AT rVVALLT VA.-.ConCOLod 
. 0S- 5 3.--Sodimont son.nt.iationas; xuxiai 4.117, 849 ppn Fab. 23; milnudm daily, 2 ppm oin 
....r.I day. In July. Au.ut. and boptomber. $,Jdmont loads: Mnxlm dally. 120,000 tons Fob. 23; ,lslIsimdaily. 3 tons 1,ot. 1-5. 
Suspended sediment, wator year Octobr 1'52 to Soptorbor 1953 
Man I Suspended sediment fMoan Suspended scdiment N'can Sespendcd sediment 
dli- = .a ds- can Tnsdat- %lea ds- Moan Tons a charge c n-n Tons chargeconce-charge concen 

f(seconpd ion d second- tration per (second- tration per 
feet) (pp.) day foci) (ppm) dy feet) (pen) 
24 180 
. 1,53 5 l21 1,10 7 24 2,800 9 691,690 8 2- 1,290 1 2,780 
---- 1.540 1,340 2,530 8 55
 
--- 1. 18 1,420 6 31 2,860 11 85
.--- 4 

-- 1,420 J 1.140 a 25 2,420 a 52
 
1d202,690 i 51 
- 1, 19 .310 9 ,80 9 
1------ 1.410 5 1 1,320 
.... 
8 ...... 1,440 J 1,520 228C,0 47 46 
9-------- 1,0 11,80 6 19 3,1 20 5 42 
10------- 1.400 4 10 1.360 6 22 2,000 4 31 
S--------- ,00 1,240 1 3 7,620 104 2,140 
n ... 2.40 8 &1 150 10 18,100 247 12,100 
.--...... 1,C18 6 27 1,340 a 30 10,200 2,2 10,00 
14------- 1-40 4 20 1,50 0 10,10 111 3,030 
5---------- 1,00 a 3 2,420 39 255 7,040 6, 1.370 
16----- 1,C20 7 1 3,010 71 730 6,220 3s 821 
17-----1,450 3 12 2,210 28 167 5,210 27 330 
S....... 1,440 3 12 1,900 21 112 4,170 20 225 
29...... 1.440 4 16 1,690 24- 110 4,000 14 154 
20-------- 1,50 7.250 101 5,740 4,070 12 132 
21--------- 1,340 15,000 277 11,200 3,630 9 88 
--- 11 9 32 134 3,540 136Il., 13.300 4,6810 12 
23--------- 1,2,7010,400 80 2,2w 3,630 11 108 
24-------- . ,040 81 1,300 3,00 10 108 
25------- 1,K0 6,430 4 160 4,20 10 115 
-

26------ 1.190 7 25 S,010 28 379 3,120 10 10 
27 --------- 1,3'90 J,260 21 2.42 3,120 8 80 
28------- 1,310 1 3,460 14 131 3,540 61 7 
29------ 1,450 19 32 3.120 14 18 120 6 51 
30------- 1,200IJ 3,120 10 84 380 a 71 
31--------- 1,250 -- - -- 3,0 101 a, 
Toal:-- 46,290 - -- - 773 110,?00 -- 26,7465 03271 
Jonusry Februnry ifMarch 
1------- 5,410 39 570 6,010 1 292 7,640 28 630
 
2------- -5,030 52 70 5,210 13 183 6,850 25 425
 
3------ -- 5.610 46 2 5,010 16 216 i,50 23 425
 
4 -------.-- ,E0 21 518 4,820 14 182 7,00 80 1,570
 
5 ...... S- 10 21 3518 4,50 3 4 164 10,100 109 2,970 
6------ 5,10 15 227 4,170 11 124 17.00 114 5,430
 
7--------- 5,0 13 183 4,260 s 184 16,400 89 3,940
 
8 ------ 4,440 14 183q 5,010 14 109 12,100 49 1.600
 
- 5910 15 211 5,010 12 162 10,400 28 786 
10 - - - 12,200 113 3,70 6,850 14 259 8,670 23 551 
11 - - - 17,600 157 7,550 5,010 19 290 8,170 20 441 
12------- 6,700 96 4,330 5,410 19 270 7,720 18 375 
13 - 12,400 61 2,040 19 10,100 1.920--- - 15,210 267 63 
14-------- 1,0 37 91,34 6,210 16 195 9,650 39 1,040 
1s5----------.17 24 59 6,640 60 1,080 9,350 33 833 
16 .... 4 20 359 8,630 61 1.020 11,200 79 Sin0 
17------ ,29' 3 50 9,800 39 1,010 10,400 84 3,720 
18------- 0 18 2 8,870 29 695 14,000 66 2.490 
19 ------ 5, 8,170 22 45 12,700 39 1,640 
20------- .---.1 22- 1 7.250 15 295 12.100 24 784 
21------ 510 14 1... 125 3,750 11,500 18 55961 100 
22--------- ,430 34 15 42,300 826 S108,000 9,050 18 479 
23---------. F' 5 1'~ .0,00 348 .126,000 8,870 16 2a 
24-- 10,500 78 2,210 22,700 227 13,900 19,000 238 12,200 
25---- 16,4qr., 153 6,70 15.300 104 4,300 56,400 595 90,600 
,700 2,.9 452700 39.100 
27-- 12,00 53 1,77 9,850 56 1,490 25:100 132 18,950 
286---------9.600 33 855 8,870 45 1.080 1810 71 3,470 
29---------- o 37 316 -- - - 14,000 43 1.630 
30-------- 7,29 2P 432 - -- - 11,500 30 932 
31--------- 6,850 13 240 - - 9,650 22 585 
26- 1--- 90 12.100 62 2,030 319 
oal-255.620 4-15 204,650 -- 268,555 446,050 -- 1902.m8 
a Load computod by'aubdividing day.
 





3AUhS lIJVER DASIN--Continuod 
JAYM.I RI VnHl AT bC0T',"V I LE, VA.--Contnu.4 
Supended 4-,on -. r Yost- Oatoib, 1062 to Lsnto.b., 1 .53--Contnu.d 
April M,ay j n. 
Mea. SuapendededlnicAt ?.Ian SusPeded sediment Mbo, Suspended dioWent 
dle- M.",' ~n din. M--Aean . dai- Mea T ons~Teone on  T
 
Day charge Tons charge Tons charge CTons.
 
(second. r per (seed- I to(second- fet tratin day
(scn- tratio. -per acod tration per 
feet) (ppm) day feet) (ppm) day feet) (ppm) 
1 ------ 9,110 16 394 6,640 34 610 2,40 9 71 
2 --- 8,170 19 419 6,430 28 486 2.700 6 45 
3 ---- 7,600 20 405 6,430 21 36 2,600 4 29 
4 ------ 6,50 19 51 5,010 17 267 2.450 4 P6 
5 ------ 6.430 12 208 5,610 18 273 2,290 5 31 
......- 6,010 14 227 5,410 19 270 2,140 4 23 
7 ----- 8.630 77 i,790 6,n20 85 420 2,610 8 56 
I'v 7~ 3,120....8,87 d 1,a3 ,L00 21 463 17 143 
9 ... 8,630 34 702 7,720 97 663 2,780 9 616 
10------ -. 110 23 566 7.940 59 836 3,000 9 73 
11 ------ 8,630 20 466 7,060 g7 515 2,800 12 91 
12------- 7,20 16 314 5,810 19 298 2,600 1 
13------ 9.350 40 1,010 5,410 14 204 2,800) 6 6 
14 ------ 9,250 70 1,770 5,010 14 189 2,700 
i5 ------ 0,630 35 016 4.350 12 141 ,400 6 39 
16------- 8.60 23 536 4,60 9 104 1,980 4 21 
17...... 8.400 16 63 4,260 9 104 2.530 4 27 
18 ------ 7,500 12 243 4,080 12 132 5,610 198 3,000 
19------ 7,500 13 263 4,170 10 113 4,820 65 846 
20------- G,40 11 197 7,500 Be 1,740 5,010 53 717 
21 ------ 7,C60 9 172 10,400 159 4,750 3,720 32 321 
22------ 6.640 9 161 . 9,350 84 2,120 3,200 12 104 
23 ----- 6,430 8 139 7,720 45 938 3,540 18 172 
24------ 6,220 12 202 5,610 30 454 2,530 22 150 
25 ------ b,610 11 157 5,210 21 295 21510 15 106 
26 ------ 6,010 11 178 4,630 19 238 2,210 12 72 
27------- .810 18 215 4,170 15 169 2,060 7 Z9 
28------ 6,010 12 195 3,720 9 90 2.940 35 278 
29 .... 1 9 141 3,370 10 91 2,140 12 69 
30------ 5,810 11 173 3,200 7 60 2,210 6 36 
31---------- .. 3,120 9 76 .. .... 
Total- 222,630' - 14 ,253a 177900 17,332 81,2101 - 6,761 
July ,, AUUSt _eptnbe r
 
I------ 1,840 4 20 1,050 3 9 650
 
2------ 2,060 8 44 1,140 4 12 635
 
.- - 2,00 7 43 1,540 10 42 642 2 3 
4------ 2,370 4 26 1,240 9 30 612 
5------ 1,910 4 21 2,050 55 s322 612 
6------ 2,200 7 43 1,540 27 112 42 
7------ 4,060 37 408 1,530 10 41 83 4 9 
8--------. 260 24 213 1,450 4 a16 916 
9------ 2,860 13 100 1,690 7 32 1,280 19 66 
10-------- 200 12 81 1.610 16 70 1.180 10 32 
I ------- 2,000 4 22 1,690 9 41 1.000 6 16 
12...... 1,800 3 15 1,170 4 13 q58 7 18 
13------ 1,000 6 28 1,180 4 13 966 7 15 
14------ 1,560 7 29 1.120 4 12 1,320 10 36 
15--------- 1,570 -6 25 1,010 628 8 20 
16-------- 1,480 4 16 1.010 810 8 17
 
17------- ,290 4 14 905 4 10 742
 
18--------- 1,390 905 793 5 10
 
19------- 1.1i00 2 ? 926 742
 
20------ 1,190 600 1 759
 
21------- 1570 848 759 4
 
22------- 1220 2 7 86 4 9 776
 
23 ----- 47 905 1
 
24------- 1,140 886 J750 4
 
25-------. i40 702 688
 
1 
26-------- 1,200 4 12 725 742
 
27------- 1. 10 784 2 4 742
 
28------ 1,C60 680 702 4 8
 
29 ----- 147 ' 668 710
 
30 ---- 867 . 4 10 702 710
 
31 ------ 886 J 718 4 8 .. ....
 







Total load for y " (tonal-----------------
* Load Conpauid bh subdlvidin day.
F 

a Computed from sstim&ted aoncentration graph.
 




3AM8 tI1V1H .,lA 1--Contlnuod 
JAM13 tlV.II AT ZCOTVILLt, VA.--Continued 
£x1TII E, 1953-54.--Sodiwontoncntr~tlen.: MaXlmum daily. 1,201 pm War. 2; mlnlmu daily. 1 Pi 
Sept. 2, U. Sediment load.l Meaxm daily, 170,000 tons Mar. 2; minLmi daily, 2 ton. 3.pt. 2# 8. 
upended odimont, eater year October 1953 to Soptember 1954 
Octobo,1 Novombo.r Decmber 
Mean Simpended sediment Mean Suspended sediment Mean suspended sediment 
dis Mads jjj Mean d- Tons T.Day charge Con charge co Tons chrge concen­(second- tration (cd ion per (second- traton
 feet) (ppm) Y feet) (ppm) feet) (ppm)
 
I --- 710 1,090 14 41 905 B 20 
2. 69 4 8 1,000 86 7 17 
3.. 702 1,030 9 24 1,020 9 25 
4--.... 665 076 876 a1 
5 -60- 76 936 8 20 
6 ...... 6 3 8 810 7 16 1,060 10 29 
7 ------ 506 838 3,420 30 1,200 
8-- 710 905 3,120 144 1,210 
9 6---- 029 2,210 38 227 
10 6----- 4 638 8 3,660 57342 7 7 58 
11------ 680 725 3,990 85 916 
12 ------ 688 002 3,200 40 346 
13 ----- 668 7 931 5,010 78 1.060 
14 ----- 68 4 7 048] 9 20 10,100 355 9.680 
15 - 5 9,600 313 8,11082-- 838 
16 ---- 50 J 38 6,640 101 1,810
17 - 90 I 067 8 1I8 6,010 44 714 
18 ----- 658 4 7 048 4,OBO 24 264 
19 ----- 688 838 8 18 3,030 15 123 
20------ 688 193 8 17 2,370 9 58 
21 ------ 688 002 8 17 2,140 a 46 
22 ------ 672 5 9 958 9 25 2,210 9 54 
23 ------ 688 I 1,010 9 25 2,060 44 
24 ---- 680 1,220 9 30 2,060 8 44 
25 ------ 695 5 1,190 11 55 1.760 8 38 
26 8----- 6 1,250 40 8680 11 12 1,560 34 
27 ------ 734 1,200 8 26 1,440 8 31 
28------ 1,020 21 50 1,020 7 19 1.560 7 .29 
29------ 2,060 46 256 1,030 8 22 1,360 6 22 
30- ---- 2,450 63 417 867 8 19 1,420 7 27 
31------ 1,560 32 135 -- ... .. 1,440 12 47 
Total- 25,103 --- 1,071 27,919 1 - 650 92,133 -- 26.631 
January Febru.r March 
1------ 1,360 14 51 3,990 12 129 9,420 373 9,490
2- ---- 1,290 13 45 3,630 12 118 43,900 1,261 170,000 
3------ 1,300 11 30 3,280 0 80 44,800 734 88,800
4- ---- 1,320 11 39 3,030 9 ?4 18,900 299 15,300 
5 ----- 1,220 12 40 2.780 9 88 13.000 116 4,070 
6- ---- 1,310 13 46 2,610 8 56 10,100 39 1,060 
7- ---- 1,220 13 43 2,370 9 58 8,400 30 680 
8_---- 1,200 14 45 2,290 8 49 7,060 24 4579--.... 1,170 10 32 2,210 8 48 6.010 22 357 
10------ 1,120 10 30 1,980 9 48 5,610 22 333 
11-------- 1,60 12 44 2.140 9 52 5.010 19 257 
12- ---- 2,140 16 92 1,910 9 46 4.630 19 238 
13------ - 1,690 19 87 1,040 7 35 4,260 43 495 
14--------- ,0 16 a5 1.620 8 35 4,720 35 446 
15------ 1,620 12 52 1,690 9 41 6.850 42 777 
16------ 3,280 23 204 1,690 8 57 7,720 25 521 
17------ 6,850 87 1,610 1,690 9 41 7,720 24 500
1 ------- 6,640 94 1.690 1,840 11 55 6,640 19 341 
19------- 7,20 71 1,480 1,690 17 18 5,410 23 336 
20------ 5,410 38 555 1,760 15 71 7,280 26 611 
21------ 3,810 37 381 2,290 28 173 11,200 75 2,270
22------ 4,540 39 478 13,000 352 12.400 13.300 82 2,940
23------ 8,400 149 3,380 15,700 268 11,400 9,850 44 1,170 
24---- 11,200 143 4.320 10,400 141 3,960 0,170 52 705 
25------ 9,350 80 2,020 7,940 66 1.410 7,060 25 477 
26------ 7,940 53 1,140 8,220 45 756 6,430 20 347 
27------ 7,500 49 992 5,010 01 419 5,810 21 329 
28- --- 7,060 38 724 4,630 28 350 6,220 19 319 
29---- 6,850 28 518 .--.. 6,850 20 370 
30 -- - 5,410 336 .. .. .. 6,430 19 230 
U1-- 5 .010 14 189 -- , - 5,610 1 23 348 
Total- 127,630 -- 20,760 111,230 -- 32,087 314,370 -- 304,575 
SComputed by subdividing day. 
a Computed from estimated concentration graph. 
Source: Schroeder & Kapustka (1957)
 
H-30 
JAMMU RIVai DASIN--Continued 
JAMFs HIVII AT SCOTTVLLE. VA.--Continuod 
Suspoended J.dlmont, waler yonr October 1955 to Septomber 1954--Contlnod 
Aprll Iy Jun. 
Mean Supendcd sediment Mean Sw,pcnded sediment Mcan 1 Su.pended sediment 
dis- Mess-- dis- Mean ds- 1ean 
Day Charge T I cncen- Tons charge conceT- per 
(second- traton per IsOCond. trateon per (second- traton d 
feet) (ppm) day feet) (ppm) day feet) (ppm) day 
11 23 324 4,030 26 a206 3,460 0 a5 
2 ----- 5,010 19 257 d,,60 24 .224 3,030 7 .57 
3 ------ 4,020 15 195 3,370 24 .218 2,060 5 a39 
4------ 5.010 15 203 4.720 2p .280 2,450 a .20 
5 ------ 4,020 12 156 4,170 21 P,16 2.370 3 .19 
6 ------ 4,720 14 170 3,720 19 .19.' 2,210 4 P?4 
7------- ,260 15 173 3,460 18 .161, 2,200 4 .25 
- .--- 720 16 204 3,20 16 .1.31 1,620 4 .17 
------- 6,010 24 389 3,120 15 .126 1.980 4 .21 
10------ 7,060 24 457 2,780 14 .105 2,140 4 .23 
11------ 6,010 21 341 2.940 12 0P5 2.060 4 .22 
12---------- 5,21 19 287 2,690 11 .80 2,210 4 .l24 
1 ------- 4,630 16 200 2,370 10 .64 1,760 4 .19 
14------- 4,50 16 188 2,690 7 51 1.910 .4 .21 
15------- 3,990 17 183 3,200 8 69 2,690 8 .58 
16 ------ 4.350 31 364 4,000 50 .551 3.00 23 .242 
17...... 6,450 54 q3 6.010 78 &1,270 3,030 28 a229 
18------ 6,430 60 1,04) B,810 50 a784 3,540 25 .239 
19------ 9.110 66 1,620 5,210 24 A38 3.280 24 a213 
20------ 7,940 39 836 5,810 39 612 3.030 22 also 
21------- 9,060 33 629 9,600 74 1.920 2.940 20 a159 
2------- 5,410 25 365 8,400 42 953 2.610 19 .134 
23------ 6,220 17 285 6,640 20 359 2,450 18 .119 
24------ 4,630 24 z00 5.410 18 263 1,900 18 a96 
25------ 4,440 38 456 5.010 12 162 1.480 17 .68 
26 ------ 5,410 45 657 4,170 9 101 1,180 16 .51 
27------ 6,850' 48 80 3.630 10 90 1,230 16 .53 
28------ 5,410 33 462 3,460 10 .93 1.230 16 a5 
29 ------ 4,630 43 538 4,170 10 all3 1.190 17 .55 
30------ 4,260 32 a366 5,010 11 .149 1,170 17 .54 
51 ------. . 4,260 10 .115 ...... 
Total- 164,410 -- 13.480 136.650 -- 10.2121 .6t8. -- ­ 9
 
July Auat Seotanba _ 
1------ 1,370 18 .67 1,120 4 12 759 2 4 
2------ 1,450 18i .70 926 5 13 802 1 2 
3--------- 100 20 .65 989 5 13 802 2 4 
4 ...... 1,590 21 .90 1,440 8 31 59 1 
5------ 1,440 23 .89 1.310 8 28 ?10 2 4 
6------ 1.280 19 66 1,140 5 15 658 
7------ 1,190 14 45 11000 6 16 672 5 9 
8------ 1,310 15 53 1.260 6 20 568 1 2 
9------ 1,760 18 86 1.010 4 It 575 3 5 
10 ------ 1,240 17 57 867 3 7 582 3 5 
11------- 1450 9 35 050 5 12 504
 
12------ 1,030 7 19 067 3 7 498 2 3
 
13 ------ 848 4 9 793 2 4 498
 
14------ 1,590 2 8, 810 3 7 480 23
 
15 ------ 867 4 9 695 2 .4 498 2 3
 
16------ 1,360 8 29 742 2 4 474 2 3 
17------ 2.460 17 113 598 4 6 492 4 5 
18------- 5,210 98 1.380 650 5 9 510 4 6 
19------ 2,940 95 198 926 8 90 510 4 6 
20------ 2,530 9 61 1.190 6 19 510 4 .6 
21------ 4,080 21 231 848 7 1 562 3 5 
22------- ,990 44 474 978 7 10 688 4 7 
23------ 3,280 33 292 936 10 25 768 14 20 
24------- , 260 32 368 947 8 20 947 10 26 
25 ------ 3. 810 50 514 1,120 5 15 896 9 '22 
26------ 2,290 21 130 829 5 .11 759 6 12 
27 ...... 2,140 17 098 848 6 .14 718 3 6 
28------ 1,690 9 41 896 7 17 695 2 4 
29-------- !250 6 20 1,290 8 .28 605 3 5 
30...... 1,000 4 11 1,690 7 a32 605 3 5 
31------- 1,010 4 11 1,360 5 18 .. .... 
Total- 62.715 -- 4,739 30,933 -- 472 19,104 -- 205 
Total discharge for yeat, t~days)----------------- -------------------------- 1,180,477
 
Total load fo_ (ton .-----fear ----------------------------------------------------- 417.497
 
L Computed from estiated conoetretioa p.ph. 
Source: Sdhroeder & Kapustka (1957)
 
H-31 
JAS b V I BASI --Cont Inuod 
JA.A 1IV' ! AT sCO2TtV]I [,]', VA. -- Contlnad 
F Tn-v-. 195,-SO .--.ndtsnt cone,ntlt, ,n.: 2nsoomu. dl.y. ].I'V4pps Oct. 14: minimum d.ilj, . pre on aeveral d,ja. 
SodimozUt load,! ,,Ini,,s 6-40 mc. In.,s ialtj. o .mver.linfly, II] lon, 7; tol - "lQS. 
Si,.'p.,:l aod ont, water o., Octob,,, 195 to 3.ptombe, 10~b 
October 	 Novsbor Docerier 
Mean Suspended sediment Mean Suspended sediment Mean Suspended sd.mert 
Day aa- -Mean d,.- lea. dIs- Moa To
charge I Tons charge concen- Tons charge o Tea 
t y tratin (ppm) (ppm) day (_f_) (ppm) dy
582 3 5 2,210 1 90 4,29 15 173 
(cfO draton (efs) d (cfs) tration day 
675 2 a 2,290 12 74 4,630 13 163 
675 2 3 2.860 23 178 4,440 11 132 
•562 	 2 3 2,780 25 168 J, o 10 lob 
. --- 562 2 3 2,370 12 77 3,540 9 866 --- 759 3 6 1,760 0 43 a,280 1O .89 
764 	 7 2,140 11 64 3.810 12 123 
a 605 4 7 1,910 8 41 4,080 12 132
S9 ----- 542 3 4 2,140 7 40 ,go0 12 126 
10 ------ 542 3 4 1,690 7 32 4,540 24 294 
II ------ 516 3 4 1.760 10 48 5,810 23 161 
12 ------ 504 2 3 1,840 a 40 6,840 19 341 
13 ------ 510 2 a 1,760 11 52 5,610 16 227 
14 ---- 516 3 4 1,760 9 43 8.890 136 *.3260 
15 ------ 920 93 231 1,400 8 0 9,350 118 2.980 
16--- 31,600 1.294 113,000 1,760 7 33 9,110 43 1,060 
17 ---- 39,600 752 80,400 1,480 9 36 g,110 21 577 
18 ---- 13.400 32 12,000 1,840 10 50 8,400 16 '340 
7-- 101 56419 - ,2t280 3,760 2.860 73 7,940 16 343 
20---- 5,010 124 1.680 8,690 286 6,710 8,400 14 318 
21 - - 3 ,720 91 .914 24,300 290 19,000 9,110 15 369 
22------ 2.80 36 278 27,200 274 20,100 7,720 12 250 
23------ 2,550 26 178 16,700 130 5,860 6,220 13 218 
24------ 2,290 15 93 10,400 Z7 1,600 5,410 13 190 
25- 2---- 11 8,170 596 12 1622,140 64 27 5,010 
20------ 1,840 11 55 6,430 19 330 4,540 7 86 
27------ 1,760 8 38 5,210 213 183 4,170 7 79 
28 .- 1,690 11 50 4,720 11 140 3,900 6 0 
29 - 1,760 52 4.440 10 120 4.820 61---- 11 47 
30--- 2.060 19 106 4,630 12 alsO 12,800 345 11,9 
31...... 2,290 31 192 .. .. .- 2f.I0 . . .29.4C 
Total. 130,742 -- 211 140 iSO SOC -- 56,512 218.840 - 53.948 
Jan.ary Februay 	 March 
27,600 132 9,840 2,060 15 a83 17,800 122 5,860 
2----15,300 1 4.670 2,450 20 .132 23,900 211 13,800 
3- ' 52 2,530 22 150 25,500 232 16,C0011,200 1.570 

4--- 9,110 31 763 2,610 13 92 17,400 144 6,770
 
5 --- ..7,940 23 493 2,690 19 138 15,700 232 9,830
 
6 -7 7,500 20 405 3,00 47 495 $1,400 464 39.Z0
 
7- . 9060 1 286 19,300 488 25,400 65,600 911 161,000
 
8------ 6,640 13 253 36,400 433 42,600 5,000 530 81,600
 
9--- 5,010 13 &176 26,400 258 18,vOb 27,600 237 17,72,
 
l0- 4,630 12 alto 18,700 103 4.370 18,500 113 8,640
 
11--- 4,630 11 .138 11,200 48 1,450 14,000 67 2,530
 
12--- 4,440 9 108 9,600 34 881 12,100 48 1,570
 
13---- 4,080 9 .QO 8,680 25 583 10,900 37 1,01
 
14--- 3,910 7 75 7,940 21 450 10,100 36 982
 
15...... 3,540 5 48 7,200 19 369 9,110 27 664
 
16 -- 3.460 6 56 6,800 15 275 8,6w 29 676 
17----- 3,370 5 45 6,220 15 252 9,600 36 933 
18----- ,030 4 33 5,610 15 227 14,300 58 2,240 
19----- 3,370 5 45 4,720 16 204 14,000 46 1,810 
20------ 3,280 4 35 5,010 14 al9 15,700 57 2.420 
21------ 2,140 6 46 4,440 10 120 13.300 41 1,470 
22-- 2-.6,0 14 108 4,350 10 .117 13,600 82 3,010 
23--- 2,860 5 39 5,210 15 211 21,900 145 8,570 
24--- 2,7b0 6 45 6,640 41 735 29,300 188 14,9C0 
25-- 2,780 6 45 8,630 43 1,000 18.100 157 7,670 
26- 2,690 6 44 9,350 34 858 14,000 72 2,720 
27------. 2,780 7 .Sa 8,400 25 567 11,000 31 .088 
28--- 2,450 7 46 8,870 29 a695 10,400 21 590 
29---- 2.210 8 48 .. ... 8,6870 19 455 
30------ 2,610 7 49 .. ...- 8,400 15 a40 
31 1980 13 6 - - - 7,940 14 30 
Total-168,220 -- 19.862 242,860 -- 02.043 876,450 -- 413,228 







JAMrb RIVFR AT SCOMTrVILIE, VA.--Continued
 
Su .,nnud .dIlment, water yO.t.r O .tobr 1954 to September 1955--Continued 
April Ya 	 June 
Men Suspended sediment Mean Suspended sediment Mea.n Suspended sedimentDaysd.,-Medan-dis-	 i ncaM 
Day dis- h' e Merg Tonsconce'n- Ieon car e n chrg ore per 
(cf.) tration I trtlo day tration day(pp.) dhaay Cf)e~ tronte.nCf,)daf-) 	 (ppm) y (ppm) 
I------ 6,640 10 341 4,260 23 265 2,700 25 182
 
2------ 6,640 15 269 3,990 19 205 2.100 25 .142 
3 ------ u,6i0 15 a235 3,630 16 157 1,8.10 26 117 
4------- ,610 15 227 3,720 20 201 1.660 11 49 
5------- 5,i0 13 183 3,460 22 206 1,810 7 34 
6------ 4,540 15 a184 .3,460 18 168 1,490 8 32 
7------- 4540 15 a184 3,370 16 146 1,640 6 27 
S------- 4,440 13 156 3,030 10 82 1.950 15 79 
9------- ,080 10 110 2,860 9 69 3,370 60 546 
10 ------ 3 o a 2 2,70 9 68 5,030 46 378 
11------ 3,540 21 201 2,V80 9 8 49OU0 255 2,600 
12------ 5,8-0 57 694 2,620 10 71 11,200 486 14,700 
13------ 7,280' 72 1,420 2,780 13 98 6,850 214 3,960 
14------ 7,760 149 .3,120 3,200 16 130 6,640 107 1,920 
15--... -17,800 274 13,200 3,200 20 173 4,820 62 807 
16	---- 20,000 168 0,070 3,200 16 156 3,720 39 32
 
----- 90 .102
17 15,300 3,720 D,370 M0 3,100 29 244
 
18 - 12,100 1,960 3,810 22 226 2,550 19 131
--- - 60 

----- 44 127
19 10,400 1,240 3,370 14 2,620 14 s9 
20------ 8,870 34 814 3,030 11 90 2,320 11 69 
21 ------ 8.170 41 04 2,480 11 74 2,320 14 88 
22------ 7,400 49 979 2,780 12 90 2.020 13 71 
23-------- 6,0 36 671 3,030 10 82 2,020 8 44 
4------- 6,430 31 538 3,120 20 168 1,950 8 42 
25 ----- 6,220 31 521 3.200 16 138 1.950 10 53 
------ 6,220 3B 638 3,120 10 84 2,020 9 49 
5,010 41 555 2,700 9 66 2,100 11 62 
,20 38 506 2,550 5 34 1,710 8 37 
4,.820 24 312 2,250 6 .3 1,710 7 32 
4,540 21 257 4,540 39 478 1,670 6 27 
.1.. .. 3,200 38 .328 -- .. . 
Total- 221 100 -- 43,1.I 98.890 -- 4.474 88 820 _7,I11.. 
July 	 Augusi Sopt..ber 
1---- 40 5 19 1,400 9 34 2,400 9 !58 
2------ 1,360 J ii 1,400 6 23 1I95m 67 5 
3 ------ 1,970 2 7 1,270 6 17 2,550 12 8 
1,230 7 4 3,200 102 54045.-.---- - 1 2 1,110992 1 ii9 4 35 46 3 6 
6-..... 1.25o 2 7 1.090 9 26 3,030 Is *147 
7------ 1,410 2 8 1,030 i0 28 2,620 12 85 
8.----- 1,620. 5 22 1,160 7 22 2,780 10 75
 
9------ 1,630 27 119 1,100 6 18 2,400 7 45
 
10-------. 1810 6 29 2,610 "47 331 1,880 7 36
 
11 - 2,480 42 281 47 277 2,100 11 62
--- - 2,180 

12- - .-- 4 58 S l,5g0 31 163 1,670 6 27
 
----- 104 '844
13 2,700 758 3,810 82 1,450 3 12 
14------ 2,620 35 248 4,1790 175 1,970 1,600 4 17 
15------ 1,740 ' 11 52 6,010 233 5,780 1,670 4 18 
16------ 1,750 9 45 4,170 97 1,090 1,550 5 21 
17 - 1,350 22 240 1,490 20--- - 6 6.080 z6,610 	 S 
18 - 1,300 14 51,800 720 101,000 1,580 4 17--- - 4 
19--- 1,310 3 11 28,800 318 24,700 1,400 4 15 
20------ 1,160 3 9 16.400 196 8,680 i*180 3 10 
21 840 3 7 9,850 115 3,060 1,340 4 14 
22 ------ 830 3 7 7,060 56 1,070 1,280 5 17 
23--- 1,000 31 84 5,210 48 675 1,190 4 13 
24 --.... 1,OO 9 25 4,350 29 .341 1,270 5 17 
25------ 1,180 8 25 3,540 16 153 1,30 4 14 
26- --- - 1,230 10 53 3,200 14 121 1,130 4 12 
27------ 1,160 6 19 2,780 12 90 1,230 4 13 
28..-- 1.150 5 16 2,320 8 50 1,440 6 23 
29------ 1.180 6 16 2,320 6 38 1,310 5 18 
30-- 1,-- 7 2,250 49 5180 22 8 1,240 17 
31 ------ 1,280 8 28 1,740 7 a3 
Total 45,290 -- 2,347 183,172 -- 155,313 55.610 -- 2,145 
Total discharge for year (era-dy)-----------------------------------------------------2.169,394
 
Total load for year ( ons)------------------------------------------------------ -1.090,51,
 
* Computed by zubdvildtng day.
 





00 jJA~nrSIdIVEU 	 ltAlI--t,,ntinUed 
JA9L$ IfVLl AT SCOTMVILLr., VA.-Continund 
'6,4-56.--bod'Mint Concnntrnt!onn vaxInan daily, 437 pon Sopt. 28; ninoum daily, 1 ppm June 13, July 4. 
$.ai.'rt lead.: .1-im1mdnlly. to M minimum daily, 2 tons July 4.9,t140 ni,. 15: 
Sdu'ended p.intt, water year October 1055 to Sstnmber 12b6 
october1 November Dosbor 
So ,,nded dhment Supoended sediment Se:.pended sndimet i6 
Day 	 Tonspay on Mean Mcon TonsMean 
chorb' concen- i ConeZ- Tons d an 
( (raton per charge traio per charge ratio per(ppm) d (pp.) 	 tratiMy 	 (pp.)o(ppm) &y (ppm) day (cIs) (ppm) day 
' 1,030 31 12 

2...... 1,240 4 13 1,020 9 25 992 11 29
 
3 ...... 1,110 4 12 1,020 9 25 1,100 12 36
 
4.. . . ,210 981 10 26 1,230 14 45
 
5 ...... 1,300 1020 14 9 1,110 12 37
 
I .... .140 4 13 11 1,020 33 
6...... 1,180 3 9 1,000 10 35 1,180 13 41
 
7...... 93b 1.110 14 42 1,110 15 45
 
8 ..... 935 1,130 13 40 1,170 16 51
 
90.... 1,050 -\1,100 11 33 1.130 15 48
 
10..... 1,290 1,130 12 37 1,250 17 57
 
it...... 1;210 4 13 1,270 17 5S 1,350 i5 55 
12.:.... i,350 1,450 17 67 1,200 14 .48 
13...... 1.290 1,370 15 55 1,120 14 a42 
14...... 1,220 3 alO 1,350 13 47 1,150 15 .47 
15. 1.180 	 1'40 10 35 1,210 14 .46 
16...... 3 9 1,330 10 36 1,160 13 41 
17...... 1,070 1,270 13 45 1.240 13 43 
18...... 1,000 ) 1,190 14 .45 1,90 14 &45 
19...... 1190 6 18 1,270 13 45 1,090 15 44 
20...... 1,120 1,510' 13 46 "1.050 is 43 
21 ...... 1,030 7 a19 1,420 17 65 1,060 16 46 
22...... 1,100 10 30 1,440 14 54 1,870 24 121 
23...... 1,110- 5 15 1,210 10 33 1,750 17 0 
24...... 992 5 13 1.190 10 U2 1.00 17 60 
25 ..... 958 9 23 1,160 12 38 1,100 17 .50 
26 ...... 1.000 17 46 1;190 10 32 1,090 16 a47 
27...... 992 12 32 1, 0 12 40 1,030 15 42 
28...... 981 9 24 1,160 12 38 070 15 39 
29 ...... 992 29 110 12 39 904 16 a39 
30...... 1,070 12 35 1,170 12 35 1:100 16 48 
31...... 1,000 10 27 -- -- -- 1,120 24 42 




I...... 1,030 17 47 1,170 24 76 4,720 12 .153 
2..... 1,060 16 46 1,640 40 177 4,260 13 150 
.. 1.,040 16 45 2,700 78 SOS 3,090 13 140
 
4...... 958 16 41 3,280 67 593 3,630 i 127 
..... '946 16 41 6,220 220 .3,960 3,370 13 118 
6 ..... 1,030 15 42 10,400 221 6.210 3,200 12 104 
7 ..... I.000 16 43 12,100 169 5.520 3,030 11 90 
8 .... 1,070 16 46 14.000 f52 5,750 2,780 11 83 
9 .... 1,050 17 40 12,700 105 a3,600 3,200 19 164 
10 ..... 1.040 18 51 8,400 60 1,360 . 4,820 27 J51 
11 ...... 1,100 16 46 7,260 37 727 5,010 21 329 
12 ..... 1.040 15 a42 3,900 34 z58 4,720 17 217 
13 .... 958 16 41 5,010 28 379 4,440 17 *204 
14..... 914 13 32 4,350 18 211 4,260 18 207 
15 ... 914 13 32 3,900 12 126 6,220 53 *bOlO 
16... 882 15 36 3.370 11 100 10,500 193 9,640 
17. 924 13 32 3,,60 11 103 15,300 135 5,580 
18.... 935 15 38 3,720 17 171 12.400 85 2.850 
19...... 914 14 35 4,540 24 294 10,900 41 1,210 
20...... 992 16 43 7.280 29 570 9,600 . 22 570 
21...... eel 17 45 7,500 29 S87 8870 17 407 
22...... 970 21 55 7,060 25 477 7,940 16 343 
23...... 1,000 14 38 5,610 27 409 6,640 21 376 
24 ...... 1,030 13 36 5,010 18 243 3,810 20 206 
25...... 1,020 14 39 3,900 16 163 3,810 19 195 
26...... 046 13 33 4,080 17 187 4,630 16 200 
27 ...... 992 16 a43 4,080 16 175 4,540 12 147 
28 ...... 1,070 17 49 5,010 18 243 4,170 11 124 
29..... 1,030 13 .36 5,610 14 218 4,080 11 a121 
30..... 11190 12 39 -- .-- 3.540 21 105 
31. 	 . 050 18 51 -- -I -. . .J . 
Total. 31,076 - 1,290 L67,360 . 33,572 1 .10 [ . 25,629 
5 Computed by aubdividing day.
 
a Computed feo ,m.tad cono.atration graph.
 
Source: Kapustka (1957) H-34
 





d..,rt- N°Icann Tor dhbn 
Ju 













n) ! dy 
3 ,11O 11 10,5 31200 16 138 140 9 



















5...... 2,940 11 o7 2,940 16 127 1810 7 4 
6...... 3.030 16 151 3,030 17 139 2,400 36 233 


























































































































































































































































































8..... 1,000 10 27 1,000 9 21 1:020 
9..... 1,80 15 a76 1,250 7 24 782 
10 ..... 1,390 27 101 1,350 6 22 744 5 10 

















14...... 1,030 3 8 872 692 3 
15...... 914 5 12 692 4 8 667 










735 4 8 
523 









































































































- 7,204 20.594 
-- 496 34,251 1 12,337 
Total discharge foaryear (ors-day.) ----------------------------------------------
Total load for ea ton...-------------------------------------------




a Computed from estimated concentration graph, 





















STATE AIR POLLUTION CONTROL BOARD
 
VEPCO KILOWATT HOURS 1971-1969 1-3
 
ELECTRICAL CO-OP KILOWATT HOURS 1970 1-18
 
ELECTRICAL CO-OP CUSTOMERS 1-19
 
Sources of Air Pollutants 1-20
 
NON-TRANSPORTATION ANNUAL FUEL CONSUMPTION 1-21
 
COMBUSTION OF FUELS IN STATIONERY SOURCES 1-23
 
SUMMARY OF AIR POLLUTION EMISSIONS 1-24
 
NUMBERS OF HOUSING UNITS BY JURISDICTION 1-25
 






Newport News-Hampton SMSA 1-28
 
POINT SOURCE EMISSIONS BY PLANT 1-29
 
SUMMARY OF AIR POLLUTION EMISSIONS BY COUNTY 1-68
 
FOREST FIRE STATISTICS 1-78
 
NATIONAL AIR SURVEILLANCE NETWORK 1-81
 
NASN SUSPENDED PARTICULATE 1-85
 
NASN MERCURY SAMPLING 1-86
 
NASN MEMBRANE SAMPLING & PRECIPITATION NETWORKS 1-87
 




AIR QUALITY REGIONS 5 AND 6 1-90
 
VIRGINIA AIR POLLUTION SAMPLING NETWORK 1-91
 




SHIPPING'TONNAGE AND NO. OF VESSELS* 
TOTAL ANNUAL TONNAGE 
Year Hampton Roads James River 
1955 56,545,914 5,196,604 
1960 49,955,853 5,186,222 
1965 54,105,576 5,103,453 
1970 71,490,386 7,301,413 
SPECFIC'COMMODITY TONNAGE 
Hampton Roads James River 
Year Coal - Sand/Gravel 











Year Hampton Roads James River 
1955 13,310,752 2,107,069 
1960 13,066,038 2,493,670 
1965 6,320,545 1,044,454 
1970 11,425,339 2,039,283 
No. of Vessels 







1965 66,521 108,964 
1970 73,991 56,333 
*Waterborne Commerce of the U.S., Part 1,Waterways and Harboro,
 












1 2 3 4 
Byrd Field Richmond (5) 













Light 36 24 - -
Transport - 3 - 5 
Langley NASA (6) 
Turbofan 
Medium Range 133 - -
Turboprop - - - 221 
Ft. Eustis AP 
Turboprop 
(6) 
867 867 - -
Piston 
Transport - - - 698 
Patrick Henry (6) 













Light 520 347 - -
Transport - 66 - 152 
Norfolk Regional (6) 
Turbojet - 45 - -
Turbofan 
Medium Range - 15 147 -
Turboprop - 41 -
Piston 
Light 276 184 -
Transport - 34 80 
Source: Virginia Air Pollution Control Board 
() indicates Air Pollution Control Board region numbers 
1-2
 
VEPCO POWER CONSUMPTION CATEGORIES:
 
KEY TO FOLLOWING TABLE
 
440.0 Residential Sales 
442.1 'Commercial Sales 
442.2 Industrial Sales 
444.1 Public Street Lighting 
444.2 Highway Lighting 
445.0 Other Sales to Public Authority 
447.0 Sale for Resale 
1-3
 
yMLe,5A &oV .U ANDUvM.~COnM.r 
KILCAA HOURS (IN ThOSSAMIS) 
CEM0. D'.23.-VA.1 














251 449 4454 
peter.,r iot:t 




































































VIRGINIAELTRIC AND TOER CMIPAT 

















































I h'a1 Dtrt.t-t.. 
Tota lorlolk Dltriot 
Ponion, District-Va. 












































V12411IA ELECTRICANDPOER COSWMIT 
flou.tt flours (:.Thoands)2/rch 1971 
CENTRAL DIVISION-VA. 
Ri"rd Dstrict 
P3,toro'nre DIS rc 










































Nlorfolk c +oriot-I.C. 
Ttal cr'ol. tIliutrlt 
Pentnrilo Dinirtot-Va. 


































. 359 895 
192 702 
552 597 


























..... L. ....A -l. 
48 998 157 
8/.27, 366 





























To Norfolk Di.tA.t 
penIl Distrlt-Va. 














































VIIEINIA ==ICfl! MD POVM COMMI 
KIWWATDHOUPS(IN TH'bDS 
• 3JM',!Y 19710~PERAIMCUYFV: ACOMT T00?AL 
OIIII4A. D"SON-V,2... 4 A2.2:= U I &.7 0. Jan.1971 JAr. 170 9C l sE 
lucond DIstrict 
Petroburd District 






























Norfolk DMtrlct-Va.Norfolk Motrint-.C.Tots.).lk Dtnr DlctriNt. 








76 269678 275 
4 525 
4 525 
380 072524380 596 
371 7223.3372 055 
8 3501918 541 
PC..IDnUIAsDItriot-VA. 



















VIRGINIAUEflRIC AND FOUTD1 OXCI 
Kilowatt Hours (In Thousands) 
Doember 1i70 







































t/ tt'JI DIVI$X0N 
Norfolk District-Va. 
Norfolk piatrict-.C. 
Total ior.:olk District 
aVln,uA Ottrlt-Va. 













































VI88IRIA ELcTIC mffi lvIA 88)Con 
lttlovtt Ios.. (In Thouenndo)
* Nov.cbor 1970 
Cmm DIVISIOlt-VA. QOAV. 


























Total Central Division-V. 1o7 576 100 339 131, 6140 565 216 201084 436 421, 56 37? 985 46 Mn 
EASTMEJIDIISION 
Norfolk District-Va. 123 912 83 108 51 392 2 765 257 71 710 3 853 336 997 305 1409 31 e48 
Norfolk dstri-l-N .C. 
Tota Wroler Ditriot 
PcalOL1 Pictrlct-Va. 




































VIMINIA m=RIC AND DOM3 C0'!MMT 
Kilomtt 1{oord (In -h.oAnds) 
October 1970 
" .440I'I1:.V./+.0 44.2.1 2PFRATIO 85Y ' 3 2 44t..1 8880U1417,44.2 2 .. 0.. 44. TOTALfr] TOTALJ j TCR.S 
CENTRAL,OIVISIO.-t.VA."50Ri.eh'o.d DI.tr.it 
Peter bur District 





































Total N{orfolk Distict 
Psoinculs District-Va. 














































VIRGINIA ELXTRIC ANDTO C0war 
Killmatr H~oure(In Thouaends)
Sptembo 1970 
'BT0 L A C t TOTAL TOTAL 
Mel: nd ti.trict 
patera~ur Dintrict 
T.Wa Contral D eo-V.181 
A DIVISION 
No ,W k Dl 'r o - aH^r~l D~rltN..3p'
TnWeXorfolk DIAtr.t 
FnvJnvulm M0trlct- e. 









































































VIRGINIA ELECTRICA.NDTom: COMPANYP. 
Kilwatt Houra (in Thousmnds) 
A 3t 1970 
C MPUL DIVISIONT-VA. 
SDint.rl¢t 


















































































cE~rlRA BI MI.N-VA. 
KihoDi. rct 
Petorn-rg W.tt 










WM141[NAEECTRICRIB PONER COVDANT 
SUPY.mryor KIWWtATTIIOURS(IN THOUISANDS) 
MPY1970 
OFE qGF~EO ACCOUNT,707a 
_ 6U2 "5.uJo 
50,350 111 168 28,"6 
85,813 356 29 20,6 2 



















oro D lcit-Nl.C. 
'Tolml Norfu i, l;rlit 
Me. t .et-v, 














































VqIGIIA =TRIC no3 POME COMPA T 
5S -T OFKIL~d TT HIOURS(III TDOUSANDS) 
aJ 19/70 
Peter -aR m'trete 
Tot-' Centraln.1 O.a 
U171D SION 
IXofol 
Norrolk V'ltr t-N.C. 
Tota Norfolk Dlnt lot 
Peviml lt. e.a 
































































VIIGINIA flSCTT XMID POMS1D0M1An 
Su1mit1 O? KILWATT nOi (IN ThuSam)
FAY 1970 
OPERATING EFVn. ACCOUNTS TOTAL TOTAL 
CM='R~ DIVIIOI-VA. 
ic -­zord District 
retorarg District 
Total Ce.tral Division-Vs. 









































TOtal N.-ufolk Ditriat 
Painsua D.'.tr -t'Va. 












































VIRIIA MErBcTCA.SPPO4R CC'PAM 













































Norfo~k Din .rlc-Va. 
TotL 2orofl D.strict 
FerdncuI& rtr.ct-Va. 











































VIRGINIAEL=TIC AMD POVR COrDAi! 
8U8IRY OFKILOWAlT HfOURS(Dn Tusnms)
MHOII0F HMq 1970 
OEP)TIN0 u'."'3NU,ACCOFITS TOTAL TOTAL 
cDIhA DTVISIO' -VA. 
Rich d Dtltriot 
Vetrov-g District 































nertoh icrctk f. 
Ttal flv rol Di trict 
PcnirLa Dstrict-Va. 














































VIRGINIA UEC ANDPOME CO'PAM 
sunO{AI oil YI~fd/cr Hou (IN TH~OUSANDS) 
NONI'EFIDDAM 1970 








Tota Norolk DiAstrit 
Panin .laDistriot-Va. 









































































VIRGINIA ELECTRICAlDl)OWR CC M1T 
8aW. OF KILOJATTHOURS (IN THOUSANDS) 
ONTfHOFJMAJM1970 
OVE'OATINORS" fl ACCOIIS OTAL TOTAL 
W2.2DIVSO"VA.5.0 447.0 JAN.10W . 1J6L INC 
Rlcaarnd Dintrlot 
PItorW 1.,tr'.t


































Peninsula Diatrlet-Va. . 














































t84 oF f AZTN1R3 (IN THOOSMDS) 
















































AST S DIVISION 
Norfolk Dirtrict-Va. 
Norfolk Ditrict-.C. -
Total Norfolk Dintriot 
Fcd-nule, Dtrict-Va. 












































VIYSIXIA nCTNIC AND PlOW OOMI'Afl SWMYOROFKU.9ATE Ouus (N THOUSANDS) 

















































Total Norfolk DIstriat 
PeolAAa District-Va. 



















































lIVINIA flECT!UC "D C0"AT 
















































Total Norfolk Ditrict 
Poiesela Distriet-Va. " 













































VIRGINIA ELECTRICAo POWERCONANh 
Sami'AV aF KIW&T HOWP (in mVNDS) 
MONTH11OFSEPINSE 1969 













































Totol Norfolk District 
Poniula Distrlct-Va. 















































30)011 0 OWATllo 002UR(IN1TIiZIDSm ) 
MONTHOF AUGUST1969 
OPERA0V9 AMl 1968T IONLREASE 
CENTRALDIVISION-VA. RF..-omd District 
Potesoraoba District 































W3SR DSO n 
Norfolk i.otrIct.-Va. 
Norfolk Diotrict-N.C,
To'tl Norfolk District 
Pc. jla Gttriot-7a. 











































WICmoIA EnECTC AND POWERCOPANS MATY OF KILO1WAIHOURS(IN TIOUSANDS) 
om7,OF4m1. 1969 
mm". IN4.2.1VA C]WA DIVISIO'f.VA, 
Rickmnod flit-lct 
PotorWurr District 









































TAtsl torrolk District 







52,611 2,557 239 
152,611 2,558 239 
3,23 10099,0/d 3,628. 329 
SMCRY OFKTLOATT IrORS (N TOUCANW) 





























































Norfolk bi~trict-I.0.Total Norfolk District 
PdiscontI District.Va. 








































VIFISINA t.0IUlC AD F0MZ VClFAT 
SPO OF KILOWATT HOLM(IN THOUSANDS) 































To. Norfolk Diatriot 
Peshnela DMatrict-V.. 














































I.0 AV. 2pm "7.0 V. Ir.C -.910 v 
Ctfltl.C-VA. W6 176 W2 M5 3 3 1767 v 9 
m d I -cA 168 060 1 2s 

Ptr1cttet- 41 032 
 7. N-1 52 v' u 547 1 45 96 45 W02 962 
2C9,.CID~n-t W0 222 94 2 456 1 232 142' IF7 661 A m10)1 43 
6R 4 24 
artec iatrie t .V. 42 19 1 M 
I 022 27199 v72 150 

Uorolk MhiD--N.C. II r3 1 2 
 M9 P75 102 
Total hMrfo1, Diatrict 702 200j 167 141 43 19 1644 1 022 559 218 212 A347 
.19 9 672 95 199 94 109 10998m16u~31ro-V.6y2~; 7 9.6 31 1 31775 4 31221 , 5437172 62 23 2 7 16To~ta stDO-nD1 *l6 123 
aneCUSTOES 
A"RIL1971 
Mr..69 w ccI~mt1.d IWV.90 Am 7011 VOTL 
RtAc'- .ltrlct 167 795 15 832 M9 66 29 1 U41 185 615 102 622 1 193pNter., :..1,rlat 10 957 51 , 545 h5 922 9504 34 v ' 1 4 M72TOta±0 ,rtratrX ton-va. 203 752 20 159 260 93 h3 2 429 1 231 737 227 72 4 165 
'Iorfolk< tist!et-Va. lq 341 20 075 1,1 Ul 19 1 833 1 21 41 17 15 4 293 
lk1l2,~tt?...31 35 1 2 146 36) 106
TOtlorfolk Dlot~ct 199 772 20 110 111 142 19 1835 1 2 920 217521 43 99
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Aogu.t 1970 
C DITI022201-VA. 
ftcm'nd Natrict 165 4V7 15 838 21 63 a4 1 689 103 266 179 757 33 ?. r1rg .rlct 4.0350 430 9 u4 16 M3 1 457 440m1 1;36
Tota ContM"1 D~tnV.. . 205 787 20 14 264 v 40 2 220 1 228 543 223 798 41 
OcrobDitrtt.Va 196 9S6 19 90 147 IS 19 1 71, 1 210 943 215 521 4 22 
X-Orlk A~rc-..33 38 1 2 404 354 50 
Total 3 'Dl Mt, trint 197 349 20 036. 147 39 19 1 756 1 219 347 215 875 3 472 
?nutdri-7.05 I 65 7 085 30 is 9 842 940O2 9309 1 033
 
Tota Thstn 04.,110 202 27 9228 177 I 2 590 313 439 300 94 4
1 5 
MUY1970 
CrOA 14970!03.VA. dt1aC .A Wt.,2tL .. -ht~ , SA2O. .AALL S 't2 SDL12S.a EMp
 
mcr4 itl 105,345 15,841 217 
 62 2) 1,"9 103,6M 179,476 3,621
tl otli.tnVa azw9 49 16 14,29 N4 5A4 40,21) 43,40 0,34C rl g535 246 86 39 2,233 1 220,29 223,345 4,%72LI3.. 20,237 
.2W nr~t.a 196,576 20,00 146 38 19 1,730 1 210,523 214,90 3,533
ho.f.o l- 1trlet-.. 350 w 1 2 400 A47 3 
... 1 l'ro VitAtrlt 106,9% ",04 16 39 , 19 I'm4 I M92g 219.337 3,M461~i~Imtlt- 63,40 7,e17 .0 IS 9 6399,89 207 1327.W s,. ttt .A 282, 40719 27,931 176 57 20 2,M7 W11,m3 90,O26 4,94 
ott~~~n13 0I01lO9SOf wr 
A4l.%,u Dicrt 165,141 15,87 220 w2 2) 2,M0 163,02 17915 367
 
F.t'..r97r pilt Q0,112 4,313 41 24 16 332 1 40,W3 43,71? 1,384

Tota cot,. 2I.:ifiVa m0,2 66 .S 39 2,13P 1 =2.IN 222.87 5,23
go, 
Wo'rtok1~rotu 9,6 19.970 146"7 19 1,7ga 1 21,00 21U,=7 ),W2

Korrlt Itatlo 4-.C. 3v7 36 1 2 R76 38 )d

loalOorok 20,00 3 19 1,7A2 1 M2,44" 214,M6) 3,3
lor~t196,202 w4 
?nfnl 0*tt~-.&.83,33 7,990 31. 1 9 am 94,140 -92.6"9 1.0 
.trt0o.Mou 27,M9 2,170 734"oa 281,.636A3 17 56 20 1 312,54 * 5,236 
D*.168220.VA. l65, 
olebsod~4 
tota Ctit', tsl i.oYa M0IMS6 
lo,WticqitT.1592 
Noflkp.trit-I.C. 339 
Tota Norfol DI.trt 196,261 
?.~n.~ti~-Y.85:332 






























































. s~ District 
Tota Control DIi.-V. 
Norfolk 
Vorfolk florit-u 
Tota oro. sro 
PO1nn.iotit-E 





















=9M00i 45o1 1970-11 














































M rd~00640 1621fl 0?W~ CL6SIw23hOOS0 1," LI 
Patfrsbsr Distict 
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PS.Olod Diltrict 14,097 
pet rntr 1Sttod 39,"06 






4 2 2 P2"J,TW 'rI4 h 0Cc0rI 
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.ir ~o~k0tlt*rct.0. . 
To,ld jort.1k Dltrict 
Fon inos DIertc'.C-V.. 














































To.tt Norfolk t rot 























































































totl Norfo Dtsttlt 
P nobla&DatrIct-Va. 













































































SI*ONAm0r tLEC7820CUS1UPMA )OF 0SEPTEME 1969 
09.0 810- 80021 SEPT""IOTA!, FOI 
OALDTIS!O'I-?A. 
iotrolod Dastri.t 
Tt ..e.ur District 
































Nor folk Ost-.C. 
Total Norfolk Dldtrlot 
Ntn -ril Ditrict-va. 















































Na0 0? ht? US? 1969 
0PE&T10~hV800ACIVITS - TOTAL TOTAL-
lzond .totrxct 
PctLrstnrg DiLrict 





























N =orfolkD1i0t Vt. 
fof-olk baet-otl-C. 
Total ",crolo District 
ronln'fl*t i-W.,2V". 















































s0043 Or ELECTRICU$TOIS" 
XOMHo UY 1969 
OffT 7MMIOIUACCOUNTS =OAI, TOTAL 
0026120101fl8108-VA. 44. 401 .2. .. A~A... .a41 . "47.. rn3 1969 MYT1-68 BES 
lJ~atond District 161,928 15;728 208 53 23 1,536 279,476 173,952 5,524 
Plt.roburg Mitrict 

















Total lNorrol l.trl.t 








































173,*689 5,46 6 
M7o4,d M 0t-.t 
Pctr.b'g Distrlt 




























A Rs DICSIOI 
Norfolk UititV.192,482 
Norfolk 0iztric-t- .C. 
Total Norfolk District 
Pmni.tt1. Ditrct-Vms 











































































Norfolk Dtrt tV. 
Xotfol Ditri.ot-.C. 
Tot.l .orfolk Mnre t 














































1970 	ELECTRICITY SALES IN KWH FOR ALL COOPS SERVICING RICHEL
 
Average # of Average # of
 
Residential 'Residential Commercial Commercial Total 1970 
Electric Cooperative Customers KWH Sold Customers KWH Sold KWH Sold 
Central Virginia 10,474 66,648,478 563 33,865,377 101,266,772 
Community 7,708 33,078,045. 192 -4,977,748: 38,926,128 
Mecklenburg 14,584 87,702,867 895 25,612,087 119,067,537 
Prince George 3j371 25,847,568 115 2,775,421. 28,622,989 
Southside 18,571 114,068,706 622 56,840,203 176,307,425 
Virginia 15,359 ,99,293,817. 1,021 69,429,700 172,671,438 
00 Total 	 70,067 426,663,948 3,408 193,350,536 620,164,484 
Electric Cooperative KWH/Residential KWH/Commercial
 
Central Virginia 	 6,363.23 60,151.65
 
Community 	 .4,291.39 25,925.77 
Mecklenburg 	 6,013.64 28,616.86
 
Prince George 	 7,667.'63 24,134.10
 









Electric Cooperative Area of Service
 
And Number of Customers
 
Counties Electric Cooperative 
Charles City 
Chesterfield Southside 
Dinwiddie Prince George 
Southside 































































































































































RICHEL NON-ROAD VEHICLE TRANSPORTATION
 








Jet 284 1,085 2,454 1,732 949 6,504
 
Piston 589 1,006 60,947 7,931 98 70,,571
 
Turboprop 186 1,118 373 559 1,076 3,312
 
Subtotal 1,059 3,209 63,774 10,222 2,123 80,387
 
Railroads 606 233 653 466 699 2,657
 
Vessels - 2,647 1,583 1,237 1,781 7,248 
Total 1,665 6,089 66,010 11,925 4,603 90,292 
This table isfrom data supplied by the Virginia Air Pollution Board,
 
1971. No railraod data is supplied from the Norfolk-Portsmouth. area.
 






ANNUAL FUEL CONSUMPTION Region 5 
KJURISICTION -"STEAM-ELECTRIC INDUSTRY" CC MERCIAL" -'IESICENTIAL . .TOTAL
 
--------------------..-. Coal- {ftons/yr) . 
RICFrNO 12200C. 346C00. 122CC. 354PC. 515679.
 
ANCVER o.. C. 0. 2C30. 201C.
 
HteNRICO 0. 0..........0. 5983. 5983.
 
KEw KENT 0.. 0. 0. 136. 136.
 
_.CHAPLES CITY.... .......----... . 0... . 139 ..... 139.
0  _.
 
GOCCILAND 0. 0. 400C. 817. 4817. 
PtO±TA 0. 0. ... C. 337. 337. 
P0I E GED 0. 100000. 9000. 41. 109041. 
DINWI!DDIE . 0.. 0.------- 1100c.- . 0. -11000. 
CHEST ERFIELD 1318000. 0. 4500. 5C75. 1327575.
 
*__GQEE'JSYLL... ,. 0 . .-

SURRY 0. 0. C. 519. 519.
 
SUSSEX---- - . 0. 20000. 0. 472.. 20472
 
-- TCTALS ____._____144000. __..466000 ------ - 407CO..-. 51C29. 1997727. 
Dist. Oil (000 Gal/yr) 
RICH4OND... 4629:-- 3. 45365. 50335.
 
HANCVER 0---. 0. ..- . 0----. 6900..-.. 69C0.
 
PENRICO 0. 344. . 0. 25531. 25875. 
- NE " KENT - 0 . 0. 0. 714. 714.._ 
CHARLES CITY 0. 0 0. 1053. 1053. 
-GCCCHtND O°o.0 0. .
0. - 1952. .1952. 
*POAH~tAN 0 0. 0. 933. q33.
 
PRINCE GEO 0 182., 2223. 177. 2582.
 
DINWII)DIE 0. 0. 0. 0. 0.
 
CHESTERFIELD- --- 0 . 0. 0.- 13045. 13045.
 
GREENSVILLE 0. 0. 0. 2113. 2113.
 
SURRY 0. 0. 0. 1352. 1352.
 
SUSSEX • a0. 0. 0. 1040. 1040.
 
TOTALS----------------- 0 . 5155. 25. - - 106174.-------107893. 
Restch--ti- (00-ga-l/yr) ............ ­
__PIChMGND O0 827.9C9. O, 9188.
 
HANOVER 0. 0. 0. 0. 0.
 
PENPICO 0. 224. 0. 0. 224.
 
NEW KENT 0. 0. 0. 0. 0.
 
CIAPLFS CITY 0. 0. 0. . . 0.
 
GCCCPLAKC 0. 0. 0. 0. 0.
 
PWHATAN O00. 0. 0.
 
PRINCE GEQ 0. 56300. 424. - O. 56724. 
DINIII)CIE 0. ...... 0. ,0. 0. 0. -
CHESTERFIELD 284512. C18. 376. 0. 2889C6. 
GREENSVILLE 0. 65C. 0. 0. 650. 
SURRY 0. 0. 0. 0. 0. 
SUSSEX 0. 0. C. 0. 0. 
._ TOTALS 284512. 69471. .0. .355692.
......- 17C9.. 

Nat. Gas (mi Cu ftyr-. ... 
iICI'rND 0. 753. 551. 11356. 12660.
 
HANCVER 0. 0. - 0. - . 0. 
[ENRICO 0. 0. 0. 1982. 1982. 
N[C KENT 0. 0 . 0 . 0. .. 
,CH'LES CIT-Y - .0. 0. 0. 0. 0.
 
GOCCHIANC -0. ... 0. 0.. . 0. . . 0.
 
PCIHATAN 0. 0. 0. C. 0.
 
PRINCE GEO - 0. 158. 0.-------. 25. . 183.
 
DINWIODIE 0. 0. 0. 0. 0.
 
._CHCSTERFI.L__ ___ . 0. C.. .. __ 86. " 286.
 
CREENSVILLE 0. 0. 0. 0. 0.
 
SURRY 0 0. 0. 0.
. 0. 

SUSSEX 0. 0. 0. 0. 0.
 
"TflTALS 0. 911. -551. 13650. 15112.
 




ANNUAL FUEL CONSUMPTION Region 6
 
Jt;OI CTT IFIN qT'rA-[I ECTRIC IKULST'Y CCMFC!AI PESICENTIAL TOTAL 
1-Coal (Tons/yr) 
L CF I T ....... . . .. *. 755. 7b5.
 
SfLTFAV PT3N 3-,.. -. 1 A. 4 )4. 
.INESCI TY C. *q F c4HP. 
YrFK 676 .. • 1231. 6Fq331. 
. 

VIG I ! C '. ---. _ ._:. ?pq .- - 7ZS-. 
CHESAPEAKE C; 11130'.. -'. 7134. 11137134. 
K,7IFCI K - 125 r* 3'tr. * 21 P1. 14q9!. 
N-',PC.TNhS ' ) * 648 g. 64 . G . 
HAIIPTCN - 5 f'. 5535.535. -
PCFTSMCUTP . . 3'-1'. . 256q. 5561 -
TOTALS 811)-A . 112655Z,-,* 12138914.7. 63f17. 

...........
 Dist. Oil (1000 gal/yr)
 
INAfrMr~r - "r- 333. nH 7'.71. 
ISLECFIcrHT '. . . '226. 3276. 
SnITHr TON . 13. .. " 15. 32HR. 
JANESCTTY ,. .. ,9. 212e. 2477. 
YRK3.6. - '. - 4 177. ,573. 
V I qCnjJ .IP!;AfH f .32. - 74, .. Z7IZ . 
~cp r- ?4c.__.1 1R 11724. 
NCPFFL 27 * 5- . 14. 12610 . 134193. 
_t ' ,s ... Ii'j. I - . lice:.U>,S 123Q-.. 
-7. . 37R.. 2. 3. 
rQDT 5:'(LTI 13. * 7(1I. 76'7. 
S- - r.. 1l 11272!. 1 A117. 
Resid. Oil (1000 gal/yr)
 
Sf, . , 2 4.. 
s 'I-tSr I * .6 -". '2' 
Y* k 2 6.. . 
V I rN! b ZC-H- 7,14-. ' 
24' * 1652 . 
* c -- -- . -- 11. 31 V.- - ~-l-.... I I ?.- .? -.  
r 
T 671 , . 671 .PA~rT N" . . ... . 
Pr!-"TS',JTUT *67- . . . ­
rTt'TAL 24:. .' 19.322. f,4 5. . 27-1767. 
..- Nat: Ga& (Mi CU Ft/yr)

, *',"4 ... --. . . . 1I 4. __2S6. 
ISLErFl.InHT . .!. ,. 14. 14. 
.SmLTP6t PTtN - .. ,• '• -a. ":N 
.IA.VccrlTY • J . e . 
Y -OK--- --.- " &.7 '. 687. 
_FF .prAKE r " 1CM1 *-7:. _ 2591.N'l RF["L K ,',68. 411, . 489. 
... f...- w_ .........-.-- . _TN'E3WS 3 . --. . ..... 2- '1. . .. . 2121. 
HAMPTCN 0. 2. , 2175. 2177. 
* 'CIJTH----------------'.------------6. 2234. 224,POR." -,, 
1-22 
CEMBUSTION OIF FUELS IN STATIIr'CRY SOURCES 
. INITHE STUDY AREA . 
(TONS/YEAR) 
Regi on 5 . .. . 




INDLSTRIAL 8663. 277C4. 471. 110. 3783.
 
STEAM-ELECTRIC 2736C. 112896. 720. 216. 12960.
 
RESIOENTIAL 97C., 3C6. - 1276. 255.-..---128.
 
CCNp .AO INST 693. 251. IC3. 34. 244.
 
F U E L CI L -"47 2 7 C2 
INDUSTRIAL 11702.. 842. 8 . 113. *27C2 -
STEAM-ELECTRIC . 49761. 1138. 6. 711.__ _ 14937. 
RESIDENTIAL 1803. 501. 250. 150. 601. 
C__ 348. 0. 6. 15._cONM AND -INST 39. 

GAS - - - - - - - - - - - - - - - -
INDUSTRIAL . IC. 97._ 
STEAM-ELECTRIC -. 0. 0. - C. 0. 
RESIOENTIAL __ ___ 4. 130. 136. 55. 512. 
COM _ANOD INST .. 0. .. 5. - 6. 2.. 21. 
GRAND TCTAL 101304. 143822. 2S;76. 1735. 36137.
 
CCPLSTION rpF FUFL It, STATI7CNARY SCUFCES 




FIIFL IlSFR CATEGCRY SC- ------ PAPT X Q HC POx
 
__gOAL ... . ... . 
INrLS5RI7L I . P. 1715 1 '1275. 
C
ST Av-LFCTR IC . 1351 5 72. 4t ,.2 22 7 .
R FS I r NT IAI1. 12 1 , F. 1 qP, 32. 1,6:, 
CC P' AKO TNST 792. 2 22. A *_ . 1, 
SUP-TrTAL 164t1. 7, t5. 78(.5 . 22 9. 1':8752. 
FLS . .. .....
 
T\0!T2A 60 1 . 3.. 7-17. 
STEhP-FI.FCTPIC 495.. - 5,,. _ 2 4.. 1 3_1 7.__ 
PFSIUFNTIAL 1795. 4-(. 249 15 . 5 1?. 
Ck' ANt -IrNST 1.3Pf .. 113. 1 1 ,, 152. 3t42.. 
SUR-TflTAL . 69318. 2852. 267, 9S. 18135. 
GAS 
INJCLSTRIAL 1. ,2:. , 44. 14. 
... STEAM-rLEtTPIr ""-:--- .. - S. - 1. ­4 14.o 
csIru\TlAL .2. 7Y. 82. 3. tE. 
ICNM ANO INST. .. .. . - 8.. ? 3 
SUP-TCTAL 4. Ill. I. S4. 666. 
GRAND TOTAL 85817. 10017. 8222. 3261. 127553.
-
Source: Va. Air Pollution Controll
1-23 Board, 1971
 
SUMAQY OF AIR PCL-LUTAT ElISSINS 
... ............ JN.TUI_ ARFA, .... .R . ..	 TCNS/YEAR - ei . 
S-UCESCATEGOCy 	 SEX - PART - CO .HC .x. 
TRANhS PCO TAT ICN ...
..  .
 
PC2 VEHICLES 	 2162. 2135. 361326E. 49595. 39113.
 
CTHER 	 ...... 673 . 1. .. 1384 .--- 870._523. L660 
SL'T-T)TAL 2835. 26 8. 369S28.% qO 50979. - 38983. 
CCMPLSTIIN OF -FUELS ..... 
INfDUSTRY 	 20366. . 28556. . 7. . 305. 6581.
 
_ 	 STEA"-rLCT c . __77121.__?,'_ 14034. ---- 726. _ -927 ..--- 27-97. 
RESAVENTIAL 2771. S37. IL63. 460. ' 1240. 
CCP" AN INST. 1041... . 215 109. .......- 43..- . .. 3 4 
SUB-TOTAL 101304. 143822. " 2976. 1735. 36137. 
_REFUSE OISPnSAL___________
 
INC1INERATION 163. 163C. 2172. 162.4217.
 
(PEN BURNING 39. 6Z5. ....- 3318.-..... 1171.----- - 234._
 
SL-3-TDTAL 202. 2255. - 5491. 2801. 452.
 
PROCESS 	 5853. 14546. 4C29., 1946. 155., 
EVAP LCSSES 	 26682.
 
GRAND TOTAL 	 110115. .163280.... 332423.__ 84142. -. 75727. 
A~t A r__,!?rLL)LTANJ."___5U-_.___q 	 5~q".............

PJ STUtY AVY\, TCNS//Y-f,'P 	 Region 6 
scL cc TEGoUY-	 SCx PART Cf, [C W'Il 
TRP-A' TATPT.	 2 4 
'F Sc2. A', 5t9. 
su l-T;TAL 21 7V. 7 62., -'; - 7q711.. 5C 1 7*, 
D -T 	 5566. ?'. 157h. 
Cfl0PtST I N fF FUFLS 
' 7_&12k_15 .. 22.. 
S T[C ,M-FLrF-TR IC - 6.3 '?A. 6PT. 4'. 759. 2 !45 -. 
RFS!j' TI--L---. . ..- , _.12. - "2. A66. 
fl"" ' ANQ ! ST. 413. 1341. 2: 37P-
Srr-TET. Q517. - 1,. 17. qp? 2 . 3261, 127552. 















- 4 F 
2- ". 
EVAP_ LCSSES ..... .... . . . . . 28'?6. 
GRANt TOTAL P5621. 5416i * LIIA , 11 38. -73 
REPRODUCIBILITY OF THE, 
ORIGIRNAL PAGE 18 POOR 1-24 
Source: Va.- Air Pollution Control 
-Board, 1971 
.. .... ~ ~~~Region 5 " -. . . . . ..
 
NUMB ER OF._OUSI NG..UI.,S_ JURISQICTIUN 
CCUNTY .. ...-. COAL. _ . " CiL-.... .....-GAS_... ...... TCTAL ....Housing- Census 
RICht.CN. 8132. 64C23. 98331. 17C486. 87083.
 
-- ANcv~a 400. - - fl371. . o. 8771. 1-O947. 
VENRICO 12o. 31528. 15018. ' - 47746. 49527' .. 
NEW KENT 30. 968. 0. 998.--- ...T632."" 
c AL T-- . . . 30. 4o.- 0.-7 430. - .. . 
GCCCHLAND 170. 2500. 0.2670.. . "67. 
" 'PChHATAN---- C...... 9-. . 65.--
PRINCE GEO 100. 2658. 2204. 5042. 
DTNwiUIE -. .. 200.' 3597. - 59COO.-7.
 
" CFESTERFIELO . .. . 15826. 232 ,18q58. 2281W 
-REFNSVILLE 0. 28 10. 0. 2810. BTWF 
SURRY -------- 106. 1700. 0.-1806......2U4T.. 
SUSSEX 100. 135?. 0. 1457. 3263. 
STUD ARA 1138.- 137933.O L19765. 269236. I~U
 




ftIMP1 ,'F II ,,C U %I TS v JLP I S EC T IGN 197
1970 
JU ISrICMT Cr1l C!L CAS TCTAL Housing Census 
'
 
_. -1 •- -10275. 
13 2 5432.IsLECcrIG T IsA... 51'6. - lU. =-4 2. - _42 
SCIT-I IvPTCk -2 - - ,45-,. * ,42. 5442. 
--JIA-Z5-LI±T I . ___ __ + ... ____.__L , _ - .- _ 50 0. J 

YCPR ...W. E2 7. . 925. 9257.
 
.V IRG'IIAn PeACH 6.3_. 43i19. 4716 47960.
 
-. AI 1 , A ____ Zft. 25865.< 

NCPFOLK . . 1.-4. - 91065.41.1f923. 
.N...OITEhS. _.. _. .. 192<5. .. ....2.,7, 1 -. . 41696. 41696.. 
tl~.2.11 ' 





__.ZgJflr TnTAI - 6t 32 ,____ _
 
-__ T _ _I ,R .4. -- 36556.
 
Total in RICHEL 513860.
 













Urban Rural Urban Rural 
Units reporting 64,020 25,815 99,676 19,283 
Utility gas 1.36% 8.51% 18.77% 3.70% 










Electricity 0.10 .37 .23 .36 
Bottled, LP gas 









None .91 .27 - .12 
Water Heating Fuel 
Utility gas NR NR 35.52% 3.67% 
Electricity NR NR 22.83 52.51 
Coal NR NR 5.99 .10 
Bottled, LP gas 









Wood & other NR NR .35 .85 
None NR NR 9.44 16.22 
Cooking Fuel 
Utility gas 56.11% 1.92% 42.37% 2.48% 
Electricity 12.80 18.84 40.61 65..23 
Bottled, LP gas









Wood & other 3.64 14.66 1.61 7.22 
None .54 .12 .32 .10 
1Urban - Richmond, Non-urban 
- Chesterfield and Henrico County















Urban Rural 'Urban Rural 
Units reporting 
Utility gas 
Fuel oil, keros. 
Coal 
Electricity 
Bottled, LP gas 






































Bottled, LP gas 


































Bottled, LP gas 
Fuel, oil, keros. 
Coal 






























IUrban - Norfolk, Portsmouth, So. Norfolk, Non-urban - Princess Anne
 
County, Norfolk County




















Bottled, LP gas 











Bottled, LP gas 

Fuel oil, keros. 









Bottled, LP gas 
















Urban Rural Urban Rural 
13,170 3,010 55,499 4,111 
4.33% 0.33% 29.67% _% 
40.02 42.36 56.31 85.99 
57.71 26.58 10.23 1.48 
- 0.10 .22 .51 
- 0.83 1.77 2.09 
3.38 26.91 1.35. 9.93 
.38 0.50 .43 -
Water Heating Fuel 
NR NR 44.44% 0.58% 
NR NR 27.39 61.81 
NR NR 3.16 -
NR NR 5.80 8.44 
NR NR 12.78 8.95 
NR NR 0.68 -
NR NR 5.75 20.2,1 
Cooking Fuel 
69.17% 1.50% 43;66% 0.58% 
3.49 21.26 41.57 58.33 
0.80 15.78 10.25 33.45 
6.23 19.60 1.55 1.05 
20.01 9.47 1.47 -
2.28 32.72 1.28 6.59 
.38 - 0.23 -
IRural - York County, Urban - Newport News and Hampton City









' SOX PAQT. \CO HC NOX 
.S - . . S -... ..-- . S .. .. --..... S-.. _W. - - . . ...- ......- ........ 

~_GECRUSHSTONX.__R10..&...__lC 
5 C.0 0. . 0.0 0.12 





0.12 kO.d C 0 0.0 0.0 









5 0.00 ,.0 


































































5- 'o.0 6 
























----ULtM ATL C YSQ 
5 .0 0.c 






























HCLYFRMSPOUL GRIC 11 PC 2751 VC 4 1749-------------------
Source: Virginia Air Pollution Control Board, 1971
 
5 ccc 0.00 0..00 0.03 o.03 o.03 0.16 C.16 0.16 C.06 0.06 0.06, 0.61 0.01 - 0. 
TOTAL C.0' 0.23 0.10 .03 0.C6 0.- 0.16 C.'16 C.16 0.06 0.06 0.06 0.01 0.13 0.06 
7 
;LJ.EI&te.A.tE__ R..__.0 33 PC 2872 VO 41622 ...... _ 
4 0.00 0.00 0.00 0.00 0.00 -. 00 O.OC C.OO 0.00 .O.0.00 .0. - 0.0 O O00.00 0..00.. . 
TOTAL 0.00 0.0CO 0.00 0.00 0.00.. 0.00 0.00 C.00 0.00 O.Oc 0.00 _ 0.00 0.00 0.00 0.00 
8 
JECRASSCOKBT " "R1C 31 He- 2814 Vc 41608 
. ~ 0.01* 0.00 0.0 0.00 0.00 0.0 0.00. 0.00 0.0 '0.02 01~ 
TCTAL 0.0 0.1', 0.06 0.0, 0.01 0.00 0.0 C.00 0.00 0.0 0.00 0.00 0.0 0.02 0.01 
. . ...- ... _ ..~2~.. ~. . . . . . . .. . . . . _ . . . . . . . . . . . .. . . . . _ _..... . .. . . . 
.. ATLANVARPANT GRID 31 -C 2823 VC 41611 
4 .00 0.00 - 0.00 0.00 0.00 0.00 O.O0 C.OC 0.00 0.00 0.00 O.C 0.00 0.00 0.00 
w 6 -0.0 0.0 0.0 0.0 -0.0 0.0 0.0 c.0 0.0 0.19 0.19 0.19 0.0 0.0 0.0 
5 C; C.0_0.0 0.00 O.GO 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
TOTAL O.Od 0.00 0.00 0.00 0.00 0.00 0.00 C.0o 0.00 C.19 0.19. 0.19 0. 0 0.00 0.00 
-10 
- ALCATRAZCORP .. GRI'D 31,: -C 2818., ,. VC * ,1614 - ., , . . . . 
4 0.00 0.00 00.000.00 0.00 0.00 C.C O7O 6OC - 0.00 0.00 0.00 0.00 0.0 
6 C.3 .00.0 0.0 0'.O C. 0.0 0.0 c 0.0 0.21 0.21 0.21 '0.0 o.c 0.0 
5 0.0. 0.0 0;0 0.01 0.01 0.o1 0.0 ,O 0.0 -0.0 0;0 0.0 0.0 0.0 0.0 
TOTAL 0-00 0.00 0.00 0.01 0.01 O.c O.0C 0.00 O'O( 0.21 o 21--o'i . oo .00 -0.0 
1'CRGANBAG . GRID .31 _ -C 2814 . ___41610 . 
0.01. 0.01 0.01 Oc 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 00.00 0.00 0.00 4 
12 
RICHMCFCNCRY GRIC 
4 0.01 0.01 0.01 
5 -. 0 0.190.19 





































.R.ICHYlDQUAN0_ ...... GRI1 
5 .. 0. _ -0.0 0.0: 
40C- ..... 
7 -- -------­
.44 . FC., 2844 . .. VC -,.-A1574 . . .. .. .. . . . 
0 002. .0,C2 0.02 . 0.0 ._-,O 0.0. 0.0 
Co0 ... . 







. 0 0 _ . 0.00-0 
_".. 
-































...­ 4.. 0.0 0.68 
































,4 0.0 0.28 
































































. aC.1.00 L.. 
_0.0 .... 0.0.0 
















































_ _ _ _­
- VCUHEALThSCI .... GRID 40 K C 2825 
4 0.0 1.t_08 0.45- 0.0 0.26 
TOTAL 0.0 1.08 0.45 0.0 0.26 
. . . . . - ---- - - --......... ..  
20 
ITTO NTINBAK -. GRID 41 FC 2838 
4 0.13 0.13 0.13 0.01 0.01 















0.2i 0.09' 0.0 
0.09 0.0 
. . 
0.00 0.00 0.00 



















* 21 .. . . . .. . . 
CIRCLEWOOWK 
5 0.0 0.0 





-.. . . . .. .. . . . . 
42 .. HC. 2877 .VC_...41595 
0.00 C.CC _0.G 
0.00 0.00 0.00 
.. . . . . .. . . . 
0.01 0.01 0.01 
0.01 C.01 .01 













4 0.0 1.26 
6 0".0 0.0-













































... . 0.0 0. .. O...... .. .... C 0.C 000 0..00030 0.01 C.01 
6 0.0 . 0.0 0.0 . 0.0 0.0 .. _ 0.0 ... 0.0 C.9 0.0. C.CG _..C.CO 0.CG ._00 - .. 0 . . O _. . 
TOTAL 0.0 0.0 .. 0.0 . 0.0 0.0 0.0 .. 0.00 C.02 0.01 0.00_ 0.01... 0.00 ..- 0.00 .. 0..-..I... 
24 
CRAMFCRDMFGC GRID 44 FC 2847 VC 41557 
o.0. 0.-0 0.0 0.0 ... 0 0.0 00 .00 0.00 0.00 00 .0 0. -.- -. 
5 0.0 0.0 0.0 0.02 c.02 0.02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
TOTAL .02 -00 20.2 0.03 .03"0.03 . 0 0. . 0.00 0.00 0. 0.01 0.01 0.01 
.FEDPAPSOTHRN... GRID - 44 -. ... -,2848 ...... VC.__ 41555 .... 
4 1.91 1.91 1.91 0.09 0.09 0.09 0.00 0.OC 0.00_. 001 .01. .01 0.29 0.29 0.29 
ALW___..91 1.91 1.91 0.09 0.09 0.09 0.00 c.0 0.00 0.01 0.01 0.01 0.29 0.29 0.29 
I 26 
MILLER MFG GRID 44 -C 2845 VC 41553 
5 0.0 0.0 0.0 0.41 0.441 .41 0.03 0.03 0.03 0.03 0.03 0.03 0.15" " 04.. 5 0.15. 
TOTAL 0.0 O.C 0.0 0.'41 0.41' 0.41 0.03 -C.03 0.03 0.03 "'0.03 -. "0.03 0.15 0.15 0.15 
MILHISERBAG GRID 46 HC 2877 VC. 4155C 
4 0.00 .01,. OOD 0.00.00 0.000 .O0.0Oc O0.00 0.00 0.00 0.00 0.00 0.00 0.00 
TOTAL 0.00 0.01 0.00 0.00 0.00 0O.C .O.OC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
28 
PHILIPMCRRIS GRID 44 HC 2844 VC 41553 
4 0.0 .41 0.59 0.0 0.o 6.04 0.O G0 0.0 0 0 0.0 .o 0.01 0.0 0.32 0.13 






0.00 - 0.00 
.00 *0.00 






















4 7.73 7.73 

































. ... 0.. 3.10 1.28 
































4 0.02'- 02 -0.2-












. ... . 
.000.00.0 











...3 3 .... . . . . .. 
EgSTERNSLEEP GRID 45 
4 0.0 0.09 o .c4 
5 0.0 0.0 0.0 








































4 0.01 0.01 









- o.o-o.oo . 
41565 















TCTAL 0.01 .01 35.31 35.31 35.31 O.OC 0.00 0.OC C.0l 0.01 0.01 0.08 0.0i" 0.08 
35 . 
. - V.VC_ 41516 _ . ... . ..... ........ ... .............
WESTVACO G,RID 52 HC 2838 

.+_0,08.0,.8 0.6 0,0l .02 _2_ J.0L. 0.00 C.0'2.0,00 ... 0.00_ 0.00 0.02 0,06 _,O0 0,0
 
.TCTAL 0.08 0 .26 0,01 0.02. 0.01 0.00 000 0.00. 0.00. 000-- 0.02 0.,06 _-.0, .. . 
36 ..... 
TIDWTRSTGRAV GRID 53 C 852 VC 415 
4 0.00 0.00 0.00 " 0.0 0.00O 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 C.00 
.. . . . *+ , , . -- .Z S . - & 
5 0.0 0.0 0.0 0.14 .0.14 0.14 -0.0 0.0 C.0 0.0 0.0 0.0 0.0 0.01 0.0
 
TOTAL 0.00 .0.00 0.00 0.15 0.15 0.15 0.00 C.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
 
37 ' I - .... /-: :- _ 
8RRDR ICH.,-GND G-RI0 .5-__ I:C -294_7 __y.C 4 5.35- . . ...... .... 
I 
1 0.10 0.10 0.10 1 0.54 0.54 0.54 1.18 1.18 1.18 1.28 1.28 1.28 0.25 .,0.25 0.25 
-
. . . .. .. .CA -,. 
31.. . 0.04 0.04...- 0.04.. 0.15 C.15._ 0.15 .. 0.34 0.34 0.34 1.05 1.05.1.05 0.15 0.15 _0.15 
1- 0.401- 0.0.L' 0.09 0.C _0.09 ,0.03 0.03 *C.03 .00.04-0.04 0.04 0.07 0.0? 0.0? 
. 003 0.03 0.03 0.02. 0(.02 0.02 _ 1.22_ 1.22 1.22. 0.15 0.15 O.15 0.00 0.00 0.00
 




BCISECASCACE GRID 55 HC" 2929 -- VC "" 4'5 -------. 
4 0.0 0.05 c.02 0.0 0 .00 o0 0.0 0.o00 0.o 0.0 0.o00 0.000 0 ... 0.10.
 
TOTAL 0.0 0.05 0.02 0.,00.00 0.00 0.0 0.00 0.00 o 3 0.0 0.00 0.0 0.01 0.00
 
HC 2846 VC 41473DUPONTSPRUAN GRIO 61 

6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 C.C_ 0.0 3.07 3.07 3.07 0.0 0.0 0.0 
5 11.10 11.10 11.10 . .0.15 C.15 C.15 - 0.0 0.0 0.0 0.68- 0.68. 0.68 0.0 0.0 C.C 
--
-- ---
" .LAUSN R S. ..... ID,.. ,5...... I-C_ 
...4 - 0.0. - 0.01. 0.01 - 0.0 .... 
41 
. ..O A. ..Z.-.Q............  ... . .
.. .   
M+BHEADWEAR GRID 45 HC 

4 0.0 0.04 C.02 - 0.0-
28 8 ..... V.C __..1.63..__S...... 
03 _._.O...0 ....... 0.0.__..C,03_ 
.. .. . ......L, Q . .. 0..... 
2859 VC 41562 --. 
O.co0.000.00 00 0.0 




3 . . - ... .. .. .. ... _..... .. . . . ....
TOTAL 0 .0 6 .0'-, 0.0 0.0 O'.0 0.0 C.C 0.O 
..-- - -- - - - -- -
E.. LVCGA 45 Z852 41572"
DCCL; GRID HCd. VC 

"00 , "'01 0
0.43 0.18 0.0 

TOTAL 0.0 0.0- 0.0 
44'"





TOTAL 0.0 .1.34 
GREATANPTEAC 

GRID 46. K- 2877. VC 15K ,-
.0 0.0 .C.C. 0.0 ..0. 0 0.0.-
0.56 0.0 0.43O 0.18 O.0 0.00 
GRID 48 HC 2836 VC o41526 
;-Z."- _-.. . .. ... \ .. . .' _ ',._,.L __:.._­
0.01_'. 0.,0.._ 0.01l__O.^ .0..._ ... _O.02LLj.Q ..... 
. .... ......0  ....... . . h l... ....  . .± ~ p •Q0 
'. ' "K 
O.OC 0.0 0.90 'o.00 0.0 0.OI .00- .
 
O.O0 0.0 0..0.o.0o..01 0. 00 -,O ,
 
C. 
" 4 ".A.' .~
 
0.0 4.64 4.6 4.4 n n 
.0 . 64 0.66 -0.03 0.0 0.21 00 
0.06 0.03 P.0 0. -. 0 L- ­
. -- --
0. 0 0.0 0... ­300 "0.09 
0.0c 0.00 C.06 0.0c 0.00 0.21 .00. 
-

4 0.10 0.10 0.10 0.01 0.01 0.01 0.00 0.000.00 0.00 0.00 0.00 0.02 0.02 0.02 
TOTAL 0.10 OO'- o 10 0.01 0.01 o.61.... 0.00 C.00 0.00 0.00. 0.00 0.00 ' 2 .0-0.02.d 02 
. -~~~~~-4 --- - --- ~~~.- 4 * ----- - - -- -.- --- -44- 4 ---..­
45 
46 4 . 
..V.IyL ,A CO _ _GRID 43 HC 2834 VC -1532 ......._. , _ 

*4 0.17, 0.17 c.17 -0.1, .- 0..p0eC ... 0.0c C.cc 0.00 ,0.00 Q.00_.0.00 0.04 0.04 C.04 
5 C.C 0., 0.0 0.61 0.61 ...0.61 0.C4 C.04 C.04 0.04. .0.04 0.04 0.22 0.22 0.22 
TXTTAL 0.17 C,7 0.17 0.62 0.62 0.62 0.05 .C.05 0.05 0.05 _ 0.05 0.05 0.26 0.26 C.26 
47 
_ _ _ _ _ _ _ 
* FEDPAPSEAeR0 GRID 49 HC 2852 VC 41543 
*4?" 1.64 -.64 1.64 - 3.80 3.80 3.80 0.10 0.10 0.10 0.05 0.05 0.05 0.72 . 0.72 C.72 
T CTAL 1.64 .,64 '1.64 3.80 3.80 3.80 0.10 0.10 0.10 0.05 0.05 0.05 0.72 0.72 0.72 
. *, . . . . 
----- 48" 
CKFCUNDRY . GRID 49 HC 2852 VC' 41540 '_ ' 
4 0.00 0.00 0.00 0.00 O.0O 0.00 0.00 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
 
5 0.0 0.0 0.0 0.03 C.C3 0.03 0.23 0.23 0.23 0.0 O.O 0.0 0.0 0.0 0.0 
TOTAL_ .0.00 0.00 .0.00 0.0 .03 .03 0.23 0.23 0.23 0.0o 0.00 0.00 0.00 0.00 0.00 
DIXIECONTANE" GRID 52. HC 2837 VC 41521 ­
4 C.C4 0.04 0.04 0.00 0.00 00 0 .00bo o o 0.00 0.00 O .00 0.01 0.01 0.01 
TOTAL 0.04 0.04 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 
5 0 ....... . ............. ........ _..
.. .. . _ 
DLPONTSPRUAN GRID 6.1 * PC 2846 V.C 41473 
4 14.84 14.84 14.84 55.44 55.44 55.44 0.39 0.39 0.39. 0.12 0.12 0.12 6.96 6.96 6.96 
TCTAL 25.94 25.94 25.94 55.59 .55.59__5559 . .3. C.39 0.39 3.87 ..3.87 3.8. 6._96 ... 6.,6 6.96 
51
 
E-SHALEPRCO GRID 52 P C 2842 VC 41514 
4. 0.0 - .01 -- - C.Ci .... .. 0.00 'C.00 0.10010.0 o;6----o------o8o c.01 ... .Cl O 0;oo 0 O ...- 0."0 8O0.0-'--8'.Oi 















_0,00.0_ fl '.00 p DL.......jOO __a 
,.TAL 0.08 0.28 0.161 0.01 0.02... .0! .... 0.00 0.00 0.00 0.00 -0.00., o ... 0.02 ...... C 0.04._~_. . 
TIDATRSTGRAV GRID 53 , 0 2852 y-V 151 . --­
4 000 000 0.00 O.C0 
5 0.0 0.0 0.14 0.14 


























0.0 ' 0.0 









i.YRDR I.C.. .ND GRID 
1 0.10 0.10 0.10 
I o.e, O.0C4.0.04 
0.0 . 0.01C3 
. . . .. .. .. 
















0.54 1.18 1.18 
.9.15. 0.34 0.34 
.09 0.030203 1C03
. . . . ... . " 




























OTAL . .. ia r.18. C18 0.79 _ 0.79 .0.7.9.. 2.76 2.76._.2.76 2.51 '2.5.1 0.47 ...... 41 
55 
BCISECASCACE 
4 0.0 C.05 














































































































0 .19 0.08 
OUPONTJIPRVR, GRID 
- 5- - 4.33 ' 4.33. 4.33 



































4 0.08 0.08 




















0.02 0.02 0.02 












































































-77 HC 2850 VO 41397 





























.......... C......-----.----.-.- ----.- -.­
.. 
._.A..,..15.9.0..A.5..9C...15.90 .-. 115. 5.,151. 
- 5 ... O.C,.2 _..Q . .C- ..... 0.4,5. .. 0.,45...0.45 
_TQJ. A __.5,.g___.;_,9.I5_3 I, .0_.J , 60_, •. 
... 01__.OL.01O_.0.01 ... 0,1[5 
___0.0...___..0._..0.0 ._ 0.0 





















4 2.61 2.61 
--­5 0.0 -O.C 



















0.00 C.00- 0 . 










































TOTAL 0.00 0.00 0.00 0.00 0.00 ,.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.01 0.01, 0.01 
T 
- SCUTHNTLDALE 
5 .0 0.1 




























T 8- - - -'....-





.... . . . .. 
VC _41207 ...... 
.. 
... 
.. . .. 
- -
""-. 5 T---0oo-"-.0-'-6.0 7 o.0-, o.3-.3... 1 . . 1I -_ .9-57o.16 . o.16 .__.16 .Oo . -.. o_ . .. __ 
0c




CCLHGHT DUMP GRID 78 HC 2iE2 VC 41260
 
9 0.02 0.02 C.02 0.26 0,26 0.26 1.37 1.31 1.37 0.48 0.48 0.48 0.10 0.10 0.10
 
TCTAL 0.02 0.02 0.02 0.26 0.26 0.26 1.37 1.37 1.37 C.48 0.48 0.48 0.10 0.10 0.10
 
HERCULES-.GRID 80 - I-C 2980 . VC 41290-........ ......... 
.I.1...5 _ 11 .57 11.57._ *16.49 16.4.9.. 16.49 .... 0.28 88.2... 0,.Z0 '0.20 3.49 3.49 3.49 
5 C.60 0.60 C.60 0.24 0.24 0.24 - 0.0 c.0 0.0 4.07 _4.07 4.07 0.0 0.0 0.c 
TOTAL 12.17 12.17 12.17 .- 16.7 16.73 16.73 _ 0.28 C.28 0.28 4.27 4.27 4.27 3.49 3.49 3.49 
CWTRLHOSPTAL GRID 81 C 2825 VC 41210. 
- , 00 -i-2 0.5 -. . ------.. 00 .. o"ob . .....-- ,7-,------.---: ------.... ...... 
4 0.0 1.24 "0.52 0.0 0.43 0.18 0.0 0.07 0.03 0.0 0.04 0.02 0 0.55 -0.23
 
TOTAL 0.0 1.24 '0.52 0.0 -0.43 0.18 - c 0b'03 _ - 004 o2 . 05
C.67 02 
GR I C 82_ _288_1 4L. PETEPSBRGOMP... -.C K _ 1232m _....._ .. 
9 0.04 0.04 0.04 0.61 0.61 0.61 3.25 3.25 3.25 1.15 1.15 1.15 0.23 0.23 0.23 
TOTAL - 0.04 0.04 0.04 - 0.61 - 0.61_- 0.61 3.25 3.25 3.25 1.15 J.15 1.15 0.23 0.23 0.23 
73 
SEWARCLUGGAG GRID 84 I-C 2860 VC 41222
 
4 0.0 0.07 0.03 0.0 o.04 0.o 0.0 0.16 0.07 0.0 o.04 0.01 0.0 0.01. 0.00
 
5 0.0 0.0 0.00. 0.0 . .00 --.00 0.00.......
0.0 066 -6'o 

TCTAL 0.0 0.07 0.03 0.00 0'04 002 - 0-C-- 01 007 00 0.04 0.01 OO o.O 0.00
 
7/ 
-. / , _ _ _ _ _ _ _ _ __ . . .... 
4 QsQS,3 .S..A...__0.0o __0.J.lc.... _.....C 0..O...._G..__C..O3 .. . 0.0p..O1 0.,35 0.L4 















































. . .. . . 
00, - 0.0 
,0.0 -,1.45 
































5- 0.0. 0.0 
. .... :__.~_:--. c_... 
TOTAL 0.0 0.0 
0.0o o 
0.0 
8787 bC 7" HG -4257.(:-
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0.03__o.o -


















































































































































C 2785 - _VC 
0.15 - 0.30_ 0.21 
0.02 0.02 0.02 

























4 0.0 0.16 0.07 



























o0 5 0.0 0.0 


































4 0.0 0.53 
TtTAL D.0 0.53 
.. ..._-.. ... .. .. .. .. . 
GRID 104 PC 2712 VC 40649 
0.22 0.0 C0.4 0.02 0.0 


















- .0~ 0.0 
_T'TAL 0.0 0.0 
GRID__106. HC. 2694.. ...... 40542 .... 
•0.0 .-. 0.217 .27__0.27?... 0.0 ...C.C 



















TVPF 4 .15X 
1Y0& 5 ,,'X '.. 
TOTAL r .51 
-. " ' prIY .y 
. .V
. . ',
TC--TAI_-5 .. *,,,. 
SYNTHETFX 
TYPE 4 0.'? '4. 
TYPEF 5-C.. --. z 
TOTAL o.' 1 .,.'17 
-: . :88 
. TYPE .5 -2.21 . 21-





T PE I .. TCTAL h7+,+ . .%,+ 
... . . ..PC [.T_SqUPr EtKIS Sn'NIS.B.Y 
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r1AIr 4 C 44' VC 4.L2AJ - • • 








































































*,.,' '.*j . su'L + 
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'.C•'r 0.-') .r.', 
-S 
SCX 




V A . 
HC 




TYPE 4 ., 



























. g .... . 
TYPE 
9_ --
,N VLSP L'a 
,4 ,.56 










. . . 
.04l 





._L L .~Aj .12 ... 
__T-CTAL _ 3.12 .11 


























, . ° 

















....... ?E, . o ...3, 
trTA ° ( 
TYP4.5... 
RP'rp. Ir 
1 .I Ip: 
, 
. .. . 
, 
36n,' 





















































4. CToL---- -- -----.7 --- 6-----------F-4--1--7--1-81-1----.8 







A .S . 
CO 
. A - S 
PC 
W- A- S 
FTETJSTIS 
TYP 4 5.3 
TOTAL 0... 5 C 
- 97, 
* - FT EUSTIS AP 
TYPE 1 ".36 C.'6 
TYPE 1 76 '.76 















. l 1.cl 



































.. . WAPPrTINCIN -.. 
_T! ___L__. (4 .14. 






























-. ,99 ­- -f ~ ~ r j , -j tCV 1 
TYPE 4 . ,1 . . . -. " .. , " J.0..-: 
- LASICCCNSTFUt G'IC 
.- TYPE. ".1 .­1 . ,. 








- -, VC 
. . 




































. " I. 
'0 C. 
XI__ 
Srx PART cc HC NOX 
w W _ A . . .. .. _ A. . , ..A Sw 
. .. .... . ... ....
1 01 ......... ... . . .. .. . . . 




- : GFI r 27 :TC 3676., VC 41 61 . ,_FILERCCNTR _ 

TYPE 4 ,l, ze .,q ,, .. L.A , , ', 0. (.?C 0.2
 
TvPF 5 .'a', ,% ' . .5:. ..5. :. " ,. , " . ['.0 i.c 0.0
 
TCTAL r., r.28 q .. .2 .. 1. , , c.u C.t,62
 
''103 
PATPICKPEN0 Y GPIC 27 PC 2655 Vc 41 
m.- TYPE _ .. 1. . . .-. i _,., : . .. a ,. .122 , . *:,.2 W, 2 , . - C .C ... O c. ......... 
TY PE 1 - .41 .AI 2..JWA 1t' 3.f2222LL,5ALZ1,L.. 1 .44 1.*44 
T.PE -1 '.!i4.. ,54.. . t,5 . F4 ".54 32.71 ?2.71 32.71 4.12 4.12 .. 4,12 .. v.,.. CL7 7 _._...
 




'-CTiLSWCCMC CFlf 28 FC VC 41' 2S- 37'3 
TYPE 4 *. . * , - t G.rJ,.U, .. ,.. " C.d1 1  

TO L .TA %.. . ".... .." " " ..... * . . ' ' O. . k'.'. C t,. X.CI C. Cs
 
105 
_- LAGLEY ASA ...... .RIC.-I . 2 . F . 7 ,C. .4N5C..
 
. .26.. 26 .... 26. 5 C.58. .. 5&..1.82 -1.82 1.82 26.... "*26---Aa2-
ASd.. ....
 
TYPZ 1 ).12 , .2-12 .11 ,.,7 1. t7 .2 /1 .4. .24 C aA.A .'b * .61 0.(,1 n.61
 













TYPE 4 2' .1 1 
















Z. .2 f. 
1 C., 
(*r 































(.01 c 1 
JI'l 
TOT, 
Ux IIJCnPPFPA GR I r '4 I-C 3743 Vc 4r961 _ 
-_---
TYPE 6 04 __ tC .. . "... C. .. . . .. . . 2. .. . ... .1 *J.I c C.C 
110 -
- IL09. . .. . . . . . ... . ... ... .. . . .. . . .- - - - - - - - - - -..... ........ . 
4CCATSANOCLAR crrF 34 IC -722 VV 4S2 
TYPS. . t..,9 t.'L3 .). C 'J.,:7 '., 
TYP...'. . ... ...... ..... . . .. 
TYPE 6 "." ," * ,.{ ,,.' I. -:",r. 
TflT."L-Z....IT/ - ;.: - " '- - ,.t' .. >i, '"" . .,, 
.....--
,.4',C ;,. 4C 
. .. 
' ., 






. . ... - -.-.... -. 
.CC,t.,', W.{C G.,'4 0.01 
.. y ' .. : . 0 0 
04,.,2' It.'2 s.C: {. C.fl 
'.,.r' . . . . .. .. . ......... n ,fl.M' 0 01) 
- '10--------------------------.... -.......... ........ ......... 
.Ty JLYPf S C. r°I. 3 r .S VZ'" "°,7;  ,*A °, . .O t, 
SCr PAT Cc HG NOX 
5 3 - 5. .~ . A s- W - S __ A 
-A.----iir----....---..-...---._.--........-.--...-.._S ...... ____
 
..... t2....-ll . .... i :. .- ..... . '............. . .... .. .... . ... As....t t C~L ______
 
C-I I l% H l I- v -AA-~ r,4 
. T.C A .. .... -- - - ­. ... . ­
112 _ _ __. 
-AwPTCNPAtrT CRIC 36 -C 375': VC A 96
 
TYPE 6 ; C;.) ,.1:, . .',. ., .. ,'.L.L .01 t .01 0. u.C . O
 
TOTAL 0c..)1 " . . . .. . " . .. ' .' _ ... '. .. '_1 . ­
l 'A,{ I-:r. - S 7 C'g C;As rp,¢r .. ,'$,'Lh
" FiY P_ P.- ..... _ C.2.-T :1 ... . ). .... 27,. 7 ,.. r . . .ge . _c.C.. . . . . . . .. . . . . . . . . 0( .,.2 . 
4-- -- ----i0.--- -- -14.--- ----- - -- -- p----
- - - - ...- - ~ .L*- - -C . - - - --.. .,. ... ....................... .L.....M ... C( . t r(' 2 ­j.2t. S: 
-PCEASPp LTP' -' .7-1 3.1 3766 VClC 4* 6b 
TYPF . ,'.1 ' ,.3 ' '1 *' ' "t. . vi ', ( , ,; .,-tU G. L;.;4 1).(l 
TYP.F 5 " •' .. 16 1:I. .. ., L., i;; ,. C. C. ..... .C+. t,. C .... 
TOTAL f.3 . 2 .4 ".161.6 ).177 %i.1. .,., .,. .r ,.,( u . C4 C. 1 
1.157- ­
.. PPICACEVELC. ... GRID -A ,, IC ,.2d.7 VC . 4C(98 . .- - - - - - - - -.
 
. TvPFc "," t . .. '. . .,'1 1 . -. r fl*.- t:.C
gfl l 1 ". 2! :.,; Cd' ,. p.r 



































































-..... .-.. .. . 
I-C 8'7 VC 
..... ...... .. . ..... .. ... . . .. . . ... 
. Cq5 
TYPE 4 -. .I.," L.- v.f 
5TCTAL h t.' 'g'1.27 *, 2, ,' r.'' f o < 7 {.t;7 L.7 ,{ I.7 





















































T- . .. 




.. . .. 
....- -c.7;5 .-
TYPE 4 C'i.~'t.' 
VC 
r:i 




~ " .5. ;~r 
. 
t~t 








. . . , 
4 
src PRT cc PC NOX 
S A ... ... - -A S. W. -W- ----­
-- ARI< Iq^FF~RA, rp i: /45 1.(: 1740 "v_r 4 . 











.J..1 . .. C 
*,' 
. _'..t', 
": ' .. 
..... 
. ._ f. .o . . . 
M3I7C4COFCAND 
4YPE 
'G-Q "O4P PC 374t VC 4_. 22 
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,, , 

















































A AS..H E VILE ICA 









.. 7. .. VC.-
. . ., 
._L.L.....Q 
4 919 ............. 
,. ., 
...... ...- -,n, . ..... 
.. f r .*!* 
..J.....A.L .  . 
' ' 
.. .Q( 





4 C.O 41.99 13.34 
... .... . .. .. .. 










VC. A., 5 
., 
. .... 
-. , ..-." O'' 
....................... 
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--. ±L&-VALSUPPLYA. .. GO Ir 
TVPr 4 t3 1 .10 2'.7 
.L AL--- - I... 1.18 ._ .37 



























- - - - - - - - - -
SCX 

S w A 
-FL5Q[C F C-C 9 5
'  

TYPE 4 ).'5 
TCTAL -i. 5 C .1 * *' ­
.127 ­
" '-NAVAL'AMP&'EUS - .RCP "5' 
-- - TYPE '4 -,E V , " 3.38 .-
Tr~AL~ 1.64 -- 3.02 ­)-
i' - ­
8CRFOLKREGNL cP!r, 56 

a ,T p, ,;I -TYf ~ .3
1SA 
C. C t i ,,IY- 1 
2.2
____TYPE . 28__ f-.2 _ P 
TOTAL .' 5 V.45-- Q45 
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,FT STORY - V- ID 6C 
TYP8 4 0., .46 '. 15 

TCTAL ,.5 p. 4 - J 15 
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_ _ KCI .'fl ",t? 
. . 1 '.6 ". 3 






P31.'t-3 1. -3 
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NrCtkINC!A- CD T T, 74 
._.Y .7- 4.16... .16. '16 . 
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- .s 
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- VS4TPIJCkqIRAM- - GRIt ' ,- 7,k 
TYPE, 47- s'o - '-" ~ 
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--- L--RNU.*.r 94-- . 
S .--- .. ---....I-SrIRK A r Ftlh54 
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... -:t ... : i .TYPE 4 i, , i 
- ~ P-j R'. -. -154 
..... '. 
-, - ; . - . 4 
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. .... .a . 
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1,9 1.49 1.4 
1.4- 1.45 1 
-S.5, 
F-C -3542 14 


















..16 -­ r,!,21-.,. .. S YI 
1..6, v.2 1.. 21. . .L . 
. . . - .: " . . . .. . . - ­ ,'. 
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I-c a3' VC 4'PU ,. -­ "--. _ _ 
.', *...i 'A. . '...~ .. 
- 38------..----.5.---
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SCUTHLANDC"R GRIC 112 PC 3887 VC 41767
 
TYPE 4 0 .'" i. . G. . _ , , . tt .jJ.C .. _e rrr .', t,. ___. _ ¢_CL ,Ci _ _tt 
TYPE 6 0.0 0.C 0.C. . a 0.C .. __ c.r C,.. 0.23 t .23 r.23 . C.... ....... 
TYPE 5 C.0 0.0 0.0 D.68 0.6e C.68 L;*. 0.0 C.r O.C 2.,! CS .(lCd' 0.0.
 




* 4'TCPEASOT ING GRIC 117 FC ?A36 VC 41,742 
TYPE 4 ).26 '-.26 .26 "1.1 1 J. 1 ., CC.... "" * , ., rC., C5 (.C5 0.05 
TYPF 5 7S .743 7q, 1.14 14 2.14 5 3 C"5,3 '.53 '53 !:.53 2.63 2.6C 2 . ..... 
TCTAL 1.P5 1.1,5 1.35 t .l6 '1.16 J.15 ".53 C. E? .53 .5.3 (.53 (.53 2.65 2.5 2.65 
r'3 J WILSCNC"PP GIr 117 FIC P42 VC 41746 
TOTAL ' . '.'t ."tI O.L2 C .I . 
- 171FCPTSY(-THPIV (T C 117 FC, P27 VC 4'74E 0 
TYPE 4 *34 ,.11 ,'. &, 2 .11 I, 0 6 Z;.r 2 ..? I 
6.77 7i 6.7i 6.~' t. 1' .t - . LiIIc Q. .iu i------ ---- ---- ------ ---- .ir I.--
T- ,.?4 '1 .77 .h 6.7P .L . 01 .Qf, 0 . .o -. c: 6 CC22 
* -- !7? . . . . ..... ..... .. .......... . .. . . . .. . . . . .. . . . . . .­
, _6CPYKEpTLS - OI C 117 ~1 r . 'C 4743, 
TYPF 4 )15 .16 L.1------. 12 .1 .12 i . 1 " '( " . " £.:-6 -(6 r.'6 
--TYPE _ ,, 1. 11. -. l .1,H I9 .1. - *.- , " S . ,.1 ,11.11 ".35 Q.35 .i_ 














TYPE 4 6.P1 -12.4a 
TYPE! 5 
TGTAL 6.01 -12.4R 










4' 74 F 
'.45 
. 4! -' . 2 .'4 
















TYPE 4 2.' .. 
I.78 
,. 





,.t • . t. .. t.', 1*,)" u.v v.'1 ( I 
TVPE 5 1.48R 1.4 1.4: .61 .6} . .6 ; '. .- t. ,. ". 1. ; .. -0.38 '.338 . .. 8 
4­
'o 

















4:7 2 c 






























TYPF "!.4 4.q2 
T TAL "2.' 4. 1? 
I.5 
:177­





. c 1.2 
rt~ 4 tlK Ivc 
.' .? '.il 
" . (' ' . .3P ", 1 ?3P- I-

















, , f 
... 
1.26 
1. 2 6". . . . . . 
1 
.4D 
. . . 
j0 
-
TCTAL ,.' ,, ,.a , .19 A . _ .9 .. . -.. , 3 '.1 j'I. ,C 20 
SCX Pt4'T CO C CX 
SA S W A .. S W A -S. W A . ... 
178 
C I1FTAlrCHPVA flRTO I'0 _LC _~ 4 .2i tL j _ 
4.- .* , ,- * - . . c w - 3 'c( ft. .. .... ... 
-- TYP C.-- .I..- .11, . JI . . '&.1& ' 4 - .. * . . . - . -r .. . - C .C 
TOTAL 1" 1.rTlT 1 1 3 .j -.. I-1' L . ______ __.,-._---,wJll : i .P'. l C'" L.r 
'179. - - . ~ - -
- E0r)P8L I CC QF A rgIC 12P i-C 3A4S VC 4. 71 
TYP' . 4 r,,0 1.84 . P .)- ,' .'. 6 : *' ..'.17 ... 5 f o .12 .. ,26 C. CB 
TOTAL . " 1.84 *.P o ,, ".M 'z. -. 17 ,5 r . . '.' . 0. .25 0.08 
- A.VEPFRTL GRIL 12R K- 5-34 '7 71 --- - - - -
"180 I *Q) *-..f .9 .1 U. . . . - ~' 1..6 -.­ 1 6 ~ ---- -
SCUTHERNBLCA -RI 12P I-C i*43 VC 4-717 
TYPE 4 "°f .P7 .2 A '., °.5 c. ,.I " . * ,*r f.*° c.w, r.1 0. i O.C6 
TOT"L". ' 7, " '2. . .. 
182 ........ 
-- SCtIrHERNSIAT. GRIC . 128 - C .?045 VC ,.7J5 . ... ..... 
TYPE 4 A.: 
T0 t .'-3 
~ . ': 
- -t.._ 






~ L L I°±.u ' :. .. 2. ., . -..L , 0 S°.'. •C :,3 1 .lI :, 1 4.? {.i(CI ' 
... YPE _.9_ -, - ' '. L ... (LC . .L' ... ... .- C j . C... 
TrTAt "'., "t , P'°l '.1l 't19 ,'., t'W r U t.a'l ,nt tl i1.l . 
S 
SCX 




W A S 
HC 





TYP 4 .1 t~i.l 








.­ ! . 
VC 4"71_ 
. 1.:r.. ' 0' 
L 









C .,0 io 
GPC18 
44 -.. 
C 3 VC 7'2" 
.32 
TOTAL 2.2 1.39, .AA ' " %1 c. ' .. , .r.32 1 
185 
ATLAPACTE ^ 
TO3TAL 4 r.( 
GP] i1II 
. ; 
F VC3ChvC -4,6 








TYPE 4 1.5 ?.31 
TYPF 6 . .' -. 




































































a a .> *-' .. ' .'U.n 0. Q'Is
* 


























srx PARt 	 NC NOX 
"" .188 
LICTrNTFA C0IC 1'A3 I-C 1 77 Vt. A.6p 
TYE t.. 4 . .C. L. £ -( "-1 . t*" ..6bI .1" , . 2*(4 ,, .7 r.O _______ 
.. .	 T'T ,_ 2__L.L.2_ " uG. . ... ',.L. Il.; ..... .. ... .. ... .. 2' Ao'I", - ' 0.. ..... 6,. c.:I"....-

TrTAL 2 M2p , . "7 , "
 
Y RE. -B- ..... .. ' .	 ),.;ILZ .' .Lt2 j , 2 1'' OA­
. . .. . . ... . . . .. - ---... 
_ 189. 

SLFPLKCCNCOE GR IC 134 hC 3625 VC 4, 676 
TYPE. ) c I-, l.,) .' .	 U. O f') 
L.& (.YCh - '? .. - . c -,e°,'c,.27.". 	 (,1-1. fl.,: C. CL' 
190
 
TYPO q I. UfC' 1. 
0)0 1 .1' -,1.1 (2r (Q.C. ' i 0"I.~~ ,(* ^.11 £aJO
 
-TJCE PAPRCC G IC 15 f-C 37'1 VC 4t6.5
 
12 1ZI-J' .-	 -. 
19...........---. 	 --..
 
TCA h, it .. . .	 ~ ., - ( - . . ;-j - . . '-,.C1 0.D . ­
..... - - h... JETHEgNALCR 6GR1C 135.----- -- 724 -- VC_ 4-A3 .. 	 . ........ ~ ----- - -... - ~ 

Type 4 n1. t' r ", .I;- - - 1 P -' 0. 
_----__ T_ __ -- _ __ _ _ __ _ _ € _ _ __ _ _.b __ :3_ . 'Z ., ' ', " ,' . fl .' - 0' (SCC.Cr­_ 	 __ '. ___________, 
.as .. 	 L. - ..t9 . .. Cl 	: . ... -... Z.C,-. ' ' . a.....- L. . .. . 
YP;.T Co HC NOX
 




ShL TM.Y SCNA GR!O 1 FC 3P44 
TYDE 4 ri. 14 '1(, ".14 '1. 1 1 
TCTAL 1.14 .16 .14 nci1 
194
 
INTERCO3ASTAL- CR11)I 6" k- 38I32 
TyD= 4 X..X' 3.g' 3.m 1 j.(,I . .1 
TYPE 5 I.C C.C '.l i.8 .E; 

TCTAL rtfI .;o '2' "I.sc 

-. 195 
TYP . f..)  2.5 - '* . . .... ____ 14 .. 
EISCPNAPH C 14i I-C34 
_ 196 
<
TVPC 4 t.OU 2.5. - 'o.7 ,.~ .°14 
TOTAL ).' 2.5: .7 5.69 .°3 
197--
SCPTPAVIAC GPI r 144 -C 327 
TYp 4 rA .7-, .22 ,. . 4 
. ..TYP. 5. .5 '. ,1 1i.9' 11oq 
...TITAL.. " '.7.. 2Z 11.9 1.94 
A - W s w A 
VC 4J664 




.11h ". ] ~.." .AI '.s'I .'1i 
0.89 .. .. c. ' .( 
*:s JttC;~ L. l1: '..oi .')1 
__2 _.5 . . . ... . . ........ .... 
,C-
VC 4-,6 
'% 5 .. , 4..2: C'.'..• - . .2 u.' 1 l 
5.74 :.t "1.. ' ." :'.'2 ',."'1 
VC 4r5P( 
... I . .. . ,... , ' .1 
11.9 , . , . .. r 
11.SI .°, '., I n.1''1I, , ,.; 

s _ I A 
'h"3 3. 3 ' C3 
r .,..t3 
Xv' . & C.CE 
,. {.I L.1 .,
 
7 Q.57 L..7 
.... ..  ..
 
OJS, (,.45 ('.14 
'}." ( .45 C:.°14 
j.' 5.13 0.," 




IN CIARLES CIrY COUNTY
~~~ StUV'ARY OF AIR PCILUT ANT E-.15$ICNS. 
TtNS/YCAR
 
SCIrC- CATEGOPY" SOX PART Cc tiC NOX
 
CK"LSTIC' :F FUELS 
i0'JSY-. .-. 0 0 

SItrA'-ELC 0. 0. 0. C. 0.
 
ESIDTflAL 22. . 6. 6... .. 
CCv4 A C INST 0. 0. 0. 0. 0. 
St,3-TCTAL - . 22. _6 6. _.--.2 
p . .. ... ..... 
4dIJUSE CISPCSAL
 
CF='! IURNING 0. 4. 24. 8. 2.
 
St,3/TCfAL-------------.. I .-- 13 . - -.35. 3.
 
ICESS .. 0 
EVAP LOSSES - " 475. 
- SU.MARY OF AIR I'rLLUTANT EMISSICNS 
IN CIEST IRF IELD COUNTY 
TCNS/YEAR -
SCU4CE CATEGCRY SOX PART CO tic OX 
C''LSTICN 0F FUELS 
I I.USTRY 63S. - - -46 .-......... 0... . 6. 145. 
ST 7403 104469. 665. .909. 26799. 
AESI9E&TIAL 331. 98. 162 . ...... 102. 
CC"Y ANC INST 137. 33. 23. 7. 27. 
SL -TCNAL 7591C. 104646. 850. 968. 27072. 
REFUSE DISPCSAL 
IXCI'!rPATICN 15.- 153. ......... 204._. .153.-------. 20. 
GPEN 3UzNING 1.0 161. 855. 302. 60. 
SL:/TCTAL 25. 314.- 1060. 455. 81. 
PRICESS " 1580. 2. 15. 0. 0.­
o
EVA LGSSES . . - 4333. 
SUP'MXRYCF AIR PCLLUTANI EVISSICNS
 
I! IN CDoIE CCUNTY . .. 
IWNS/YEAR 
SCU'CE CATEGORY - SCX PART CO HC NOX 
Cz. :'LSTICN OF FUCLS
 
ST(" -aLEC ' - C. 0. 0. 0. 0. 
,ESIPETIAL 0. 0.--------.. 0- 0..-... 

CC"' AND INST L88. 64. it. 6. 83.
 
SU2-TtTAL ----- " 88. ..... 64..------ I .. _- 83.
.------ M 
kEFUSF DISPOSAL -
INC ! AIq-TION ... ... ....--.- .. - 6... ......- 34. - -5.3. ----- 34.6 ..-. -
C?E\ 8URNING I. is. 97. 34. 7. 
L/TqTAL... " 5. 3 . 143. 69. 1!,
 
';"CESS 2. 32... 1668. . 141.. . 3. 
V'P LOSSES " 1540. 




SUMM1ARY OE AIR P4ILLtTAN rt'I SSICNS 
-,k 'G'CCILANC .. -COUNTY 
TCNS/YEAR 
5CU;Cz CATEGORY SCX PART Gc  - HC NOX 
C!'3LST IC 'JF FUELS 
1\"LSTRY 0. 0. 0. 0. 0. 
STE I-fLEC -. 0. 0. 0. 0. 
RESIDENTIAL 











SL---AL . .. ---- 127. .- 15. . 2..9. . . 44. 
EEN 3UqNING 0. 7. 39. 14. 3. 
SL3/TOTAL' 2. 21. 57. 28. 5.­
'2CESSEV'A? LOSSES 0. - 0. -47. 0. 0. 0. 
SUXARY CF AIR PCLLUTANT EPISSIONS 
IN ,;ZCvNSVItLE..-
TONS/YEAR " 
SCd-<CE CATEGORY SOX PARf C6 NC NOX 
CCl'.'LST0iN%OF FUELS 
... ztbSTgY ........ 103........ _ O, ... 1. " 23. 
STEA:1-SLECPESI OEN IT AL---------------38............11 

































" C. 8 O..­
928. 
SUM-ARY OF AIR 
J N HANOV ER 
TCNS/YEAR 
PCLLU'TANT E:ISSIONS 
- C.CLTY ----------. 
SCUPCE, CAFCGORY SCX PART CQ Nc NOX 
CCMiLSTIOJN OF FUELS 






















































,U''MA',Y GF AIR, PCLLLIrANT CM ISSIONS 
IN IrN. ICC C1tJfY 
ICNW
SlYEAR 
sCtLPCE C'rGccny SCX PART CO HC NOX 
CC-LSTIC.N OF FUELS 
-M\'CSTY .. 4-.. 5_._. 1. 20. 
STE.','t-FLtEC C. 0. 0. 0. 0. 
F,-Si \fAL 5742 ... 1 --..--..233.. 76 . 242, 
CCV:t vcD INST 0. 0. 0. 0. 0. 
SLJ--':TAL 68..... 1a.---------233.... ... 263.- 17. 
INCI.ErfI'ON " 2 . 21 I._ _282 . . 211 . 28.
 
2
C -%, URNI NG 7. 113. 5Q9 211, 2-
SUF TirfAL 28. 324. -.. C. 423. .0. 
-.. 9 .'<:cESS------- . .... .. .. o. . ... 5_ .. . ...21. .. . .. . 
Ft.- LOSSES 2407. 
SU,-!,%HY OF AIR PCLL;TAt'T [MISSI-INS 
IN NrTN KENT COUNTY 
1I:NS/YEAR-'
 
SFUL'(CE CAFUI-GCRY SCX PART CO tC NOX 
CCV3ALSTI.il fF FUELS 
INCIUSTRY ...... 0. .. 0.. _ 0. 0. 

S E ;-kLEC 0. - 0.. 0. 0.
 
RESItC NTI AL 15. 4. 5. 2. 5.
 
CC" - AND INST 0. 0. C. 0. 0., 
SUS-fCTAL . . -. 15. 4. -5. -- 2. *5. 
l.'OItIRKATL[UN 1. 10. 7. I-7. 

CE:N U.,IG 0. 4. 21. 7. 1.
 
SLT5/1QTAL 1. 30. 15. 2.
 
mopCESS 0. 0. C. 0. 0. 
EVAP L.SSES 1285. 
SUM'-ARY cF AIR PCLLUTANT Ef'ISSICNS 
.IN POhIIATAN----- CCNTY ........ .. 
TCNS/YEAP 
SCURCE CATEGCRY SOX PART "CO HC NOX 
COMBUSTION OF "uFU- V -f-
___r'-USTRY 0.. "20.u-' ". :. 
SJEAU-ELEC 0. 0. - 0. - . C. 0. 
RESIDENTIAL . 
M
CC.' AND INST 0. 0. 0. -. 0. 
...SL8-.TCT-AL . . ..... ...-- . .... .... I .. .. . 3........-------
--- -23. .. _ 
REFUSE CISPOSAL 
INC.I\ERATION -.......- ,. 1." 14. " I --------
CFEN 3URN!NG, 0. - 6. - 3C. I. 2. 
SLB/TOTAL .Q " . i.... __16.-- " 4° . 21. 4., 







SUYYARY F AIR PCLLUTANT CMISSIGNS 
I[N PRI NC I G F ... CCUNTY . ... .... 
tUNS/YEAR 
SCU CE CATEGCRY SOX PRr cc Hic NOX 
CC-tLSTIC\ CF FUELS;­
__ I.DUSTRY 119.--------6506. 130 .144. 2799. 
STE4M-ELEC 0. 0. 0. 0. 0. 
RESIDENTIAL 4. 1.. 2. 1 . 2. 
Cc"'l A:1 INST 227. 86. 5. 5. 176. 
SU3-TCTAL 11 32C.-- . ..6593.... ".2978 
IT\CLINFRAT [CN 12. 122. 162. _____121. 16. 
CPEI 'SURNING 18. "288, 1529. 540. 18. SU/TCTAL ........ . . 30. 410. 1691. 661. 124.
 
PQ9CESS 21. 346. 807. 1486. Oi 
EAP LCSSES 3448. 
51pW'RY COFAIR PCLLUTANC EMISSICNS 
IN SUPRY CCUJTY 
TeaS/YEAR
 
SCuqLc CATEGORY' SCX. PART. CO iC NOX 
.CCvPLSTIC% CF FUELS-

S..IV'LSt'Y 0.._. 0. 0;__ 0. 
STEA'-ELEC C. . 0. 0. - 0. 0. 
RES13E\TIAL - . 34. 10. - .. . 16.. . . 5, . 
CC'1, AD IS"T 0. 0. 0. 0. 0. 
SU3-TflTAL.3A . -6.-" 5 9. 
REFUSE OI hSAL 
.re.. oj'\ING 0. 4. 23. - .8 2. 
SIAITJTL-------------- --- - ----- ­-- ----- -.. 




SUMMARY OF AIR PCCLrANT- EISSICNS 




SCUqCE CA-TtGCRY SOX PART CO HC 
CflYSLSTION OF FUELS 
20. 14. 168.__INUSr0. 

STF VI-ELEC - - 0. 0. - - 0 - --. -- 0 . 
RFS[OENTIAL .............._2E ... .. .  14..
 
CCY' ANC INST, C. 0. 0. C. 0. 
St3-TCTAL-----------..... o ... .... 88. :34.-------
QEFUSZ CISPOSAL . "
 It:CICNFR,%T -. ..... -... 21, ..._ :_..16,..... . .'"2. 1t6. i_ __ 
lIrCI':EHAT IC---------- 16. 
-
OPEN VURNING " . 8. .44. 16. 3. 












SOURCE CATEGORY 	 Sox PART CO tic NOX 
£W BVSIION. i UU L SL ..- --........ .......... . ... . . ........... . ... - ......
 
INDUSTRY 967. 21. 76. 35. 1198. 
.STEAM-ELEC ......... - 0. 0. .O. 0. 0. 
RESIDENTIAL 202. 59. t06. 29. 58. 
--	 .OMI AND INST . . . .7. . 0. .. ... 1- ... 22. 
SUB-TOTAL 1264. 280. 182. 65. 1278. 
REFUSE DISPOSAL,. ... 	 ....... ... ...
 
INCINERATION 410., 95. 127. 92. 14. 
-OPEN BURNING..-. 5. ... 79. - 22. ]50.1 . . 30. 
SUB/TOTAL 15. I1. 548. 241. 44. 
PROCESS 5. 2178. 139. 49. 123.­
.EVAP LOSSES. .. .... .1132.
 





SOURCE CAE_RY_ 	 0 AR f - C - O 
COMBUSTION OF FUELS
 





RESIDENTIAL 72. 21. 27. 9. 22. 
COMM AND. INST-- _-D._. -... .-- --.0.---

SUB-TOTAL 73. 21. 27. 9. 22.
 
REFUSE DISPOSAL-... -- ..----- --.... 
INCINERATION 5. 48. 65. 48' 6. 
OPEN.BURNING 3.------- 54. 285. . 101. Z. 
SUB/TOTAL 8. 102. 350. 149. 27. 
PROCESS 0. 0. 0. 0. 0. 
'EVA.P.LOSSES --- 429. ­
1-72
 






SOURCE CATEGORY 'sox' PART CO KC NOX
 
INDUSTRY 81. 5. 2 1. 42.
 
STEAM-ELEC 0............ . . 0......... 00.... .
. . .. 
RESIDENTIAL 78. 22. 33. 10. 22. 
CON AND INST _74..... --------20. 15. 5.. .. 9. 
SUB-TOTAL 233. 47. 50. 16. 73, 
REFUSE DISPOSAL------------....
 
INCINERATION 6. 59. 78. 59. 8.
 
---OPEN BURNING .3 ------ . . 285. 101. -- 20.
 
SUB/TOTAL 9. 112. 363. 159. 28.
 











SOURCECATEGORY ... X .PART CO HC----------NO_ 
COMPUSTION OF FUELS 
INDUSTRY 1918. Ill. 1. 14. 348. 
S TEAa-ELEC ... 0 0. 0. 0. 0. 
RESIDENTIAL 53. 16. 19. 6. i9. 
COMM-....AND INST-....... ... 585.. 80. 45. 16. _.. 9i. 
.SUB-TOTAL 2556. 207. 65. 37. 461. 
REFUSE DISPOSAL 
INCINERATION 7. 71. 95. 71. 9. 
OPEN BURNING ............ .. _ 66. 366. 166. 28. 
SUB/TOTAL 13. 137. 461. 237. 38. 







IN YORK COUNTY 
TONS/YEAR - - -
SOURCE CATEGORY SOK PART CO HC NOX
 
INDUSTRY 59. 3. 0. 0. 11. 
STEAM-ELEC-. ...... 11864. _'5389..... 338. ... 116..... 6239. 
RESIDENTIAL 309. 95. 319; 68. 56.
 
AND INST ........ 494. 25,
COMt -.... - 68 . ... -_ 13... 150. 
SUB-TOTAL 12726. 5555. 682. 198. 6455. 
REEUSE DISPOSAL...-....-

INCINERATION 9. 90. 120. 90. 12.
 
OPEN BURNING-------------- 5. 84.-- 447. 32.
.....- 158.-------

SUB/TOTAL 14. 174. 567. 248. 44.
 
PROCESS 0. 3457. 0. 0. 0.
 









,DURCE CATEGORY Sox PART .CO. C ..NOX 
COMBUSTION OF rL-ELS- . . . ... .... . . 
INDUSTRY 164. 13. 0. 2. 48. 
STEAM-ELEC -- 0........ 0... 0. ... . - . 
RESIDENT[AL 524. 151. 128. 53. 182. 
COMM AND INST 907. - 7.... . 1. 11. ----264. 
- SUB-TOTAL 1595. 241. 129. 66. 494. 
8EFUSE DISPOSAL------------. .... 
INCINERATION 6. 65. 80. 6.- 8. 
OPEN BURNING -. .. . . ...-, 21 . ....- 114. 40..... 8. 
SUB/TOTAL 7. 82. 19,. l00. 16. 
PROCESS 0. 6220. 0. 0. 0.
 










SOURCE CATEGORY SOX PART CO HC - NOX 
COJIBUS TI ON -. _ EUE - -- -LS _ 
INDUSTRY 653. 371. 5592. 1722. 100362.
 
STEAM-ELEC-. ..---. 49489.--------996. _ .... ....... 623. - 13072.
 
RESIDENTIAL 341. 106. 214. 55. fi1.
 
.. COMM AND INST . .... . 0. ....... . . 0.
-O  0 . 0. -
SUB-TOTAL 50483. 1473. 5810. 2400. 113546. 
REFUSE DISPOSAL-----------------------_ 
INCINERATI'ON. 9. 90. 120. 90. 12. 
OPEN BURNING.------------- 2 .--------- 32. 171. - - - 64......-- 12. 
SUB/TOTAL 1L. 122. Z91. 154. 24. 
PROCESS 942. 7341. 0. 0. 729.
 
E V A P -L O S SE S ......... ... .. ... . ... .... . . .. . . ...... . .6560 .
 




.TONS/YEAR .... ... .
 
SOURCE CATEGORY SoX PART CD " HC NOX-

COMBUSTION OF FUELS. -
INDUSTRY 498. 55. 15. 11, 148. 
-. 1670. 491, .. 63. ........ _1139.TEAM-ELEC------------- 19.... 

RESIDENTIAL 637. 196. 575. .128. 145. 
COMM -..AND. INST ......... 6243. ___. 466.-....-- - -- 62 .. - I61. 
SUB-TOTAL 9048. 1208. 662. 222. 2894., 
REFUSE.DISPOSAL -----
INCINERATION 95. 915. 329. 224. 255.' 
OPEN BURN2I.NG 2._ . 26. 141._ ........ 50., 10. 
SUB/TOTAL -97. 941. 470. 274. 265. 
'ROCESS 0. 4634. 5. 1037. 406. 
Ap LOSSES------. . ..- . ... ..... . .. .. ... . .6453- .. . . 
1-75
 




.. . ... - ONS/YEAR ... . .... . ... .-

SOURCE CATEGORY Sox PART CO HC NOX
 
£OMBUSTiNflLE--E'U EL._____ ____ ___ 
INDUSTRY . 112. 11. 0. 2. 39. 
... STEAM-ELEC - 0 . . ........... 0. . 0. . 0.-
RESIDENTIAL 339. 119. 213. 59. 166.
 
COMMAND.INST--- . 689 .------- 146......... 90. -. 33.--------200.
 
SUB-TOTAL 1141. 275. 304. 94. 405.
 
REFUSE DISPOSAL-...... .. . 
INCINERATION 53. 490. 35. 53. 70. 
OPEN BURNING------------ O...- 0.- 0. .0..... 0. 
SUB/TOTAL 53. 490. 35. 53. 70. 
PROCESS 0. 268. 0. 0. 0.
 









OUBCP Ck-TEGORY .a .P..5OART_ CO__-- HC NOX...... __ 
COMBUST ION Or FUELS 0 . -3. 
INDUSTRY 9. 3. ., 1, 13. 
-STEAM-ELEC 0. 0o 0. 0. 0. 
RESIDENTIAL 270. 100. 190.---- -51 149.
 
COMM AND INST -2321: 203. 2. . 29. 706.
 




INCINERATION 24. 242. 323.- ... 242. 32.
 
OPEN BURNING 5. 86. 458. 162. 32.
 
SUB/TOTAL 30. 328. 781. 404. 65.
 






IN PORTSMOUTH COUNTY 
_- . ".TONS/YEAR. 
-




























REFUSE D IS POSAL. . . .. . .. . . . .. . . . 
INCINERATION lsi. 405. 
---OPEN BURNING----------.-- 1. 20. 



































I. Character and Extent of the Fire Season
 
Favorable weather was responsible for the low fire occurrence during January.
 
As the year progressed, the hazard conditions increased with a resulting increase
 
in wildfires. Although-the build-up index never reached extreme levels, the com­
bination of low relative-humidity and high winds during March and April resulted
 
in over 300 fires each month. Peak hazard was reached on April 10th when relative
 
humidities ranged from 20%,to 25% and winds averaged 20-25 miles per hour State­
wide. The result .was 69- fires with 10 of these ranging in area burned from 125
 
to 592 acres. Acres burned on this one day totaled approximately one-fifth of the
 
entire burn for 1970.
 
During late summer and early fallidrought conditions spread over the State
 
and by early October, build-up indices of over 80 were recorded. General rains
 
occurred beginning about mid-October, which restored streamflow and lowered the
 
hazard inall but the Dismal Swamp section in the extreme southeast. On Decem­
ber 4th, relative humidities as low as 12 were recorded and winds of up to 60
 
miles per hour were-measured. As might be expected, about 99 fires occurred and
 
these burned approximately 2,241 acres. A check reveals that 39.8% of the total
 
forest acreage burned in 1970 was lost on the two days mentioned. -




Compaiisoitpire-Occurrence and Acreaqe Burned 1969 and 1970
 
Period of No. Percent of Acreage Percent of' Average Acres
 
Year Year Fires Year's Total Burned* Year's Total per Fire*
 
1969 Jan.-June 1,523 79 8,196.7 76 5.4 ­
1970 Jan.-June 1,309 72 6,851.0 64 5.2 
1969 July-Dec. 411'- 21 2,600.3 24 6.3
 
1970 July-Dec. 501 28 3,850.0 36 7.7
 
1969 Total 1,934 10,797.0 5.6 
1970 Total 1,810 10,701.0 - 5.9 
*Includes only forest acres burned.
 




Number and Percent of Fires and Acreage Burned by Months
 
No. Percent Acreage Percent 
Month Fires of Total Burned of Total 
January 48 3 224 2 
February 324 18 775 7 
March 333' 18 796 7 
April 437 24 4,443 42 
Iay 79 4 379 4 
June 88 S. 234 2 
July -19 1 40 .2 
August 19 1 103 .8 
September 76 4 128 1 
October 68 4 157 2 
November 85 5 488 5 
December 234- - -13 2,934 27 
TOTAL 1,810' 100 10,701 100
 
The following tables compare the record for 1970 with the year 1969 and 
with averages for the preceding five years. Fire cause' information is also 
tabulated for ready reference.-




Class of Fires .1970 1969 1965-1969 1970 1969 1965-1969
 
A - Acre-or less 612 494 620 33.8 25.5 27.9 
B - Over x and less 
than 10 acres 1010 1229 1397 55.8 63.6 63.0 
C - .10 to 99 acres 167 200 188 9.3 10.3 8.5 
D - i00lto 299 acres . 17 9 11 .9 .5 .5 
E - 300 to 999 acres 4 2 2 .2 .1 .1 
F - 1000 to 5,000 acres 0 0 1 0 0' 0 
TOTAL . 1810 1934 . 2219 100.0 100;0 100.0 




Causes of Fires 1970 1969 1965-1969 1970 1969 1965-1969
 
Lightning 25 19 24, 1.4 1.0 1.1 
Campfire 15 37 44 .8 1.9 2.0 
Smoking -351 394 515 19.4 20.4 23.2 
Debris Burning 602 626 636 33.3 32.4 28.6 
Incendiary 180 .'224 209 9.9 11.6 9.4 
Equipment Use 89 57 57 4.9 2.9 2.6 
Railroads 212 210 266 11.7 10.9 12.0 
Childten 153 -- - 8.5 .. .. 
Miscellaneous 183 367 -.469 . 10.1 18.9 21.1 
TOTAL - 1810 1934 2220 100.0 100.0 100.0 
1-79
 
1970 POLLUTANT AND EFFECTS NETWORK
 
NATIONAL AIR SURVEILLANCE NETWORKS BRANCH
 


























g Fall River 














g Providence _ 







Orange Co. NU 























g,m Jersey City 





Source: 	 Air Pollution Central Office, 

Cincinnati, Ohio 45227 















































































































c - Cascade Impactor
 
g - 24-Hour Gas Sampler 
m - Membrane Filter Sampler 
p - Precipitation Collector 
* - Not sampling for Suspended 
Particulate 






Number of Fires by Causes by Districts
 
District: I II 111 IV V VI VII VIII IX 'TOTAL 
Causes 
Lightning 3 - 2 2 3 4 4 4 1 2 25 
Campfire 0 2 3 2 2 3 2 1 0 15 
Smoking 40 42 35 62 40 40 8 26 58 351 
Debris Burning 44 56 92 87 76 99 17 58 63 602 
Incendiary 13 12 14 28 32 52 7 3 21 180 
Equipment Use 7 7 13. 16 11 7 3 6 19 89 
Railroads- 24 76 17 27 - 45 10 -4 9 0 212 
Children 6 32 4 18 19 11 4 10 19 153 
Miscellaneous 12 22 17 23 20 53 13 8 15 183 
TOTAL 147 261 227 266 249 279 62 122. 197 1,810 
Percent of Fires by Causes by Districts
 




Lightning 2.0 .8 .9 1.1 1.6 1.4 6.5 .8 1.0 1.4
 
Campfire 0 .8 1.3 .8 .8 1.1 3.2 .8 0 .8
 
Smoking 27.2 16.1. 15.4 23.3 16.1 14.3 12.9 21.3 29.5 19.4
 
Debris Burning 29.9 25.3 40.5 32.7 30.5 35.5 27.4 47.5 32.0 33.3
 
Incendiary 7.5 4.6 6.2 10.5 12.9 18.6 11.3 2.5 10.7 9.9
 
Equipment Use 4.8 2.7 5.7 6.0 4.4 2.5 4.8 4.9 9.6 4.9
 
Railroads 16.3 29.1 7.5 10.2 18.1 '3.6 6.5 7.4 0 11.7
 
Children 4.1 12.2 15.0 6.8 7.6 4.0 6.5 8.2 9.6 8.5
 
Miscellaneous 8.2 8.4 7.5 8.6 8.0 19.0 20.9 6.6 7.6 10.1
 




Total Area Burned 1970 1969 5-Year Average
 
Organized Territory 10,701 10,797 11,299
 
(Exclusive of National Forests)
 
Percent of Total Protected
 
Area Burned .074 .075 .079
 




Number Percent Acreage .- Percent
 
District Fires of Total Burned of Total
 
Tidewater 602 33.3 3,464 32.4
 
North Piedmont 245 13.5 1069 10.0
 
South Piedmont 529 29.2 2,018 18.8
 
Northwest 74 4.1 1,146 10.7
 
Southwest 360 3,004 28.1
-19.9 

































g,pcCape Hatteras.Nat'l S.S. NU 




















g Shenandoah Pk. NU 





















g,m San Juan 


















g St. Petersburg 
g,m Tampa 

















































































c - Cascade Impactor
 
g - 24-Hour Gas Sampler
 
m - Membrane Filter Sampler
 
p - Precipitation Collector
 

















































g,p Door Co. NU 



































g,m St. Louis 

g,c St. Louis CAMP 
















































































c - Cascade impactor
 
g - 24-Hour Gas Sampler
 
m - Membrane Filter Sampler
 
p - Precipitation Collector 
* - Not sampling for Suspended 
Particulate 
CAMP -Continuous Air Monitoring 
Station . 




g Wichita Falls 
g,p Matagorda Co. NU 
g,p Tom Green Co. NX 






g,c Denver CAMP 



















































































































g,m Long Beach 















c - Cascade Impactor
 
g - 24-Hour Gas Sampler
 
m - Membrane Filter Sampler 
p - Precipitation Collector 
* - Not sampling for Suspended 
Particulate
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Station Dustfall Sulfation Suspended 
Number Rate Particulates 
126-A X X 
126-B X X 
11-A X 









151-A X X X 









































































Station Dustfall Sulfation Sspded 



















































































































































































































































































































































































































(Police H. Q. Bldg.)
 























































































































































































































































































































































































































(Bristol Health Dept.) 
101-A X 
Chesapeake 
























State Air Pollution Control Board
 














Employees at plant location(check usual .range): *under 10;_10 to 99; 100 td 499; over 500'
 
ETI- -UEL USE FOR GENERATION OF HEAT STEAM.AND POWER 
Normal operating schedule: Hours/Day Days/Week Weeks/Year. 
Seasonal and/or peak operating period: (specify) Shifts normally operated: (Day);__ (Evening); _Night).' 
A . . . D E F G H I -, J K L 
Sources Nameplate Fuel datad Air Cleaning Equipment Results of Stack testa
 
or No. of Data I Type TY-- -r' -WE- -Ueau kercent Percent Ash Nameplate
 
e f
Boilers" Epaci. Unit fuel @ per year contentgBT sulfur g' (coal only) Type Data 
Cive distances and directions to major road junctions. 
iUse separate sheet for lists. 
dand-fired,underfeed,traveling grate, etc. Source: Virginia Air Pollution Control Board, 1971 
Report fuel data on an as burned basis. 
Coke, bit. coal, anth. coal, fuel oil No. 1,2,3,4,5,6, etc. 
,,Solid fuel tons, liqyid fuel gallons, gaseous fuel 100 cubic feet. 
SPlease give name and address of fuel supplier; use separate page 
hSulfur & ash content should be Average values. 
kUse identifiation codes listed on page 2. 
Fly ash, sulfur oxides, etc. 
1pounds/Hr. or TonstYr. 
lf estimates cal be made pease do so ,howevcr labi& them with (EST.).
 
Nmber boilera n sequen
 
SECTION II - REFUSE DISPOSAL 
Refuse disposed of on site; off site- Location of disposal site and/or name of hauler 
Normal on-site combustion operating schedule: hours/day; days/week; weeks/year 






Mrethod of dispoq 








Type & Nameplate 
Data &v efficiency 
of Air cleaning 
equipmentde 
G H 
Results of stackritests or estimatesh 
TyPe f Quantity per 
yearg 
C­
tRubbish, Garbage, mixed garbage and rubbish, waste paper, wood chips or sawdust, etc. 
Tons, pounds or gallons per year. I 
elndicate where auxiliary fuel is used and the amount. 
dUse idendification code on page 2. 
Use separate page to list Nameplate data. 
fSolids and/or gases (include chemical description.)
Pounds or tons per year. 
h~dake estimates if possible, give basis for all estimates. 
SECTION III - PROCESS EMISSIONS
 
Normal operating schedule: Hours/day; days/week; weeks/year.
 
Seasonal and/or Peak operation period:
 
Note: For intermittent operations, indicate approximate frequency and duration so that yearly estimates of emissions can be made.
 
A B C D E F G H
 
Processes or opera- Material used and/or processe Quantity or gas Type, Nameplate rstimates ot contaminants h 
 Basis of estimate
discharged from data and ...
tions releasing e 





the atmosphere a'a 

C)1 
bPlease list processes or operations individually. 
Sulfuric acid-chamber, aluminum smelting- crucible furnace, iron-melting-cupola, cement manufacturing-dry process, solvent cleaning, etc. 
dAcid produced,. tons; metal processed,tons; solvent coneumed,gallons, per year, etc. 
ePounds, tons or gallous per year.
 
fUse identification codes listed page 2.
 
use seperate page for Nameplate data.
 
gDust, fume, gas emitted- chemical description.
 
hprocess material balance studies, field tests, stack testsetc.
 
Supplemental material or data considered pertinent (reportd, summaries, tests results, maps) should be submitted with this form.
 
PROCESS TYPE AND PlANT AGE 
Nature of Business Process Name Approximate Age of Major
(Products or Services ProvQuantity (Give Dscription and detailed flow Pieces of plant Equipment
ar, f noceson separate Daf a
 
Total Gas-- ' 
_____________ _Height Exit(tniddeDia Property Line 
Stack Stack Stack Volu xit Gas Temperature Exit Gas Velocity Distance to Nearest
 
APlv" give an indication of which parts of the prqces releae 
ateral toto the atmosphere.
 
Identtfication Code for Method of Disposal. (see page 3) Identification Code for Pollution control equipment. 
I.Onr-hirning Dump. I. Baghouse.
2
.Santtdry landfill (no burning). 2.Cyclone. 
3.Burned in Bioler or furnace. 3.Wet Scrubber.
 
4
.In=inerator, Single chamber. 4.Electrostatic Precipitator.
 
5.1ucinerator, Multiple chamber. 5.Settling Chamber
 
6.Incinerator, Rotary. 6.Impingement Scrubber.
 
















INDUSTRIAL WATER EFFLUENT SOURCES J-2
 
MUNICIPAL & INSTITUTIONAL SEWER DISCHARGES J-7
 




STATE WATER CONTROL BOARD ADMINISTRATION J-28
 




INDUSTRIAL WATER EFFLUENT SOURCES
 
The industrial water users are grouped into three major divisions of
 
the James River. The upper reaches of the river beyond Richmond are
 
not within RICHEL but are presented for comparative purposes. The
 
major waterworks of municipal or private ownership are listed in an
 
accompanying sets of tables along with their use, capacity and other
 
factors. During the summer months when these figures were spot checked
 










Map Ref. State Dis. 
Letter1 Site Letter Name of Place County/Clty 
A M VEPCO - 12 Street Station Richmond 
B R Standard Paper Company Richmond 
C P Federal Board & Paper Co. (2 Plants) Richmond 
D N Albemarle Paper Company Richmond 
E S Mobile Chemical Company Richmond 
F T Richmond Guano Comapny Richmond 
G X E.I. DuPont de Nemours & Co., Inc. Chesterfield 
H Z Reynolds Metals Company Chesterfield 
I Al VEPCO - Chesterfield Power Station Chesterfield 
J Y Southern Materials Inc. Henrico 
K BI The American Tobacco Co. Chesterfield 
L Cl Allied Chemical Corp.-Fibers Div. Chesterfield 
M W1 Firestone Synthetics Inc. Hopewell 
N Q1 Allied Chemical Corp.-Industrial Ch. Hopewell 
0 Ri Allied Chemical Corp.-Nitrogen Div. Hopewell 
P Sl Allied Chemical Corp.-Sulfuric Acid Hopewell 
Q TI Continental Can Company, Inc. Hopewell 
R Ul Puremade Products, Inc. Hopewell 
LOWER JAMES
 
Map Ref. State Dis.
 
Letterl Site Letter Name of Place County/City
 
S El S. Wallace Edwards & Sons Surry
 
T N Dow Chemical Co. James City County
 
U W VEPCO - Hampton Hampton
 
V Dl Gwaltney, Inc. Isle of Wight
 
W Bl Smithfield Ham & Products Co., Inc. Isle of Wight
 
X Cl Smithfield Packing Co. Isle of Wight
 
Y Gl Eberwine Brothers Nansemond
 
Z V Virginia Chemicals, Inc. Portsmouth
 
AA J VEPCO - Portsmouth Chesapeake
 
BB A Weaver Fertilizer Co. Chesapeake
 
CC B Smith Douglas Fertilizer Co. Chesapeake
 
DO C Swift & Company Chesapeake
 
EE D Eppinger & Russell Co. Chesapeake
 
FF F Republic Creosoting Co.-Div. of Reilly
 
Tar & Chemical Corp. Chesapeake
 
GG G Texaco, Inc. Chesapeake
 
HH H F. S. Royster Guano Co. Chesapeake
 
II K Sinclair Refining Co. Portsmouth
 
Ji L Atlantic Creosoting Co., Inc. Portsmouth
 








LL VI* Hercules Powder Company Hopewell
 




Total Water Average Daily Discharge

Intake Daily (mgd) (pounds Der day)
Municipal Surface Ground- TotaI 
Name Location Or Private Water water 8.0.D. C.O.D. Solids Phosphorus Nitrogen Discharge Pt. 
ITT Morton Crozet 4.93 (1.49 o:her?) 77 138 2020 25.04 75.34 Lickinghole Creek 
Mead Corooration Lynchburg 1.00 8.50 - 30000 52000 150000 26 .4275 James River 
Veoco/Bremo Fluvanna - 252.00 .002 - - -- - James River 
Georgia-Bonded Fiber Buena Vista .001 .77 - 15 781 117 .34 .91 James River 
Babcock & Wilcox Co. Lynchburg .0024 - - .04 1.66 2.55 .05 1.64 James River 
Reeves Brothers,Inc. Buena Vista .09 .02 - - - - - - Indian Gap Run 
Owens Illinois Mill Big Island - 12.80 .01 16156 47612 81961 10.64 239.77 James River 
Large companies not listed because application has not been submitted, or application contains insufficient information,
 










Total Water Average Daily Discharge
 
Intake Daily (mqd) (pounds per day) "
 
Municipal 1Surtace Ground- Ttal
 
Name Location Or Private Water water B.O.D..C.O.D. Solids Phosphorus Mitroqen Discharge Pt.
 
Allied/fertilizer Hooewell 43.90 - 1603 4205 30180 339 4626 James 
Allied/fibers Hopewell - 34.05 - 976.1 7768 46932 154.06 214.86 James 
Allied/olastics Hopewell 1.27 81.68 - 6634 26114 149675 191 7893 Gravelly Run 
Continental Can Hopewell 2.000 20.90 - 37486 150687 167423 1025.85 9369.3 Gravelly Run 
Firestone Hopewell .58 - - 2638 3245 1147 .013 252.2 Cattail Creek 
Puremade Hopewell .029 - - 2.6 7.38 3.070 .49 1104 Gravelly Run 
Standard Paper Richmond - 3.00 - 2500 3750 5000 0 407.5 James 
, epco/Chesterfield Chester .0017 1078.68 - - - - James 
Vepco/12th St. Richmond .0017 147.38 - - - - - - James 
Standard Paper Richmond - 3.000 - 100 150 200 16.3 0 James River 
ichmond Guano Co. Richmond .01 .02 - 5.4 15.0 216 3.5 4.8 James River 
Reynolds Metals Richmond .241 - .121 245 16 1345 .6 9.0 Proctors Creek 
Large companies not listed because application has not been submitted, or application contains insufficient information,
 
or application contains business confidential information include the following with effluent estimates by the Virginia
 
Water Pollution Control Board. MGD BOD
 
Federal Paper Board Company, Richmond, Virginia 2.75 3,740
 
American Tobacco Company, Bermuda Hundred 6.3 7,800
 
Virginia Wood Preserving Company, Richmond, Virginia
 
Hercules Powder Company, Hopewell 25.0 39,540

E. I.DuPont de Nemours & Co., Inc. 33.4 4,400
 




Total Water Average Daily Discharge 
Intake Daily (mgd) (pounds per day) 
Municipal Surface iround- t af
Name Location r Private Water water B.O.D. C.O.D. Solids Phosphorus Nitrogen Discharge Pt. 
Atlantic Creosoting Portsmouth .05 .11 - 279 442.6 17037 .15 .57 So. Br. Eliz. River 
B. P.Oil Portsmouth .001 (Rainfa l .006) - - - Paradise Creek 
Dow Badische Williamsburg - 5.76 84 1952 47015 32 320.3 Wood Creek 
Eberwine Portsmouth - .02 - - Bennett Creek 
S. Wallace Edwards Surry .005 - - - - Gray's Creek 
Eopinger & Russell Chesapeake .03 .72 - 367 115 12891 0.1 2.1 So. Br, Eliz. River 
ITT Gwaltney Smithfield - - .60 3000 4000 3BOO0 230 100 Pagan Creek 
C. 
Republic Creosoting Chesapeake .02 .15 - 66 250 21205 - - Elixabeth River 
Royster Norfolk .01 .9 .01 - - So. Br. Eliz. River 
Smith-Douglas Norfolk - 3.1968 .1970 138 10790 473529 133 74 So. Br. Eliz. River 
Smithfield Smithfield - - .02 360 440 380 22.0 1.0 Pagan Creek 
Smithfield Packing Smithfield - - 1.000 6000 10000 21667 50 593 Pagan Creek 
Swift Chesapeake .03 .79 .07 1 8 464 .35 1.56 Elizabeth River
 
Texaco Chesapeake 1.0 .01 - - - - - So. Br. Eliz. River 
Deep Creek & 
VepcofPortsmouth Norfolk 0.42 515.09 .15. - - So. Br, Eliz,. River 
Veoco/Reeves Norfolk 0.11 205.01 - - - - E. Br. Eliz. River 
Vepco/ Surry Surry - 2314.n0 .15 - - - James 
irginia Chemical Portsmouth 0.94 1.32 2.86 4600 8153.1 8.97 602.09 Elizabeth River 
--



































Name of Place 









HRSDC Patrick Henry 

HRSDC James River System 

HRSDC Boat Harbor 

Town of Smithfield 

Obici Memorial Hospital 

City of Suffolk 





HRSDC Western Branch 

City of Portsmouth 

HRSDC Lambert Point 

HRSDC Army Base 











HRSDC Chesapeake-Elizabeth Sys. 

Virginia Beach-Lynnhaven Borough 
























































Map Ref. State Dis. 
Number Site No. Name of Place County/City 
1 29 St. Francis DeSales School Powhatan 
2 23 Beaumont School For Boys Powhatan 
3 24 State Farm For Women Goochland 
4 25 State Farm For Men (North) Goochland 
5 26 State Farm For Men (South) Powhatan 
6 28 Manakin Farms Goochland' 
7 30 St. John Vianney Seminary Goochland 
8 73 West End Manor Henrico 
9 93 Oak Hill Estates Hanover 
10 94 F. & R. Oil Company Hanover 





James River Lagoon 
Upper Powhite Creek 
Richmond 
Chesterfield 
14 40 Bon Air School For Girls Chesterfield 
15 38 Hustings Trailer Terrace Chesterfield 
16 41 Brighton Lagoon Chesterfield 
17 42 Buford Shopping Center Chesterfield 
18 43 State Police Headquarters Chesterfield 
19 47 White Boys Study Home Richmond 
20 100 City of Richmond Richmond 
21 78 Laburnum Manor Henrico 
22 85 Glenwood Farms Henrico 
23 86 Hechler Village Henrico 
24 83 Gillie Creek Henrico 
25 84 Lawndale Farm Henrico 
26 81 Highland Springs Henrico 
27 82 Sandston Henrico 
28 90 Byrd Airport Henrico 
29 48 Falling Creek S.T.P. Chesterfield 
30 60 Bellwood U.S. Government Chesterfield 
31 51 Bellwood Chesterfield 






Chesterfield Court House 
Chesterfield 
Chesterfield 













City of Petersburg 
City of Colonial Heights 
Petersburg 
Colonial Heights 
40 113 American Tobacco Company Chesterfield 













45 68 Red Hill Trailer Court Prince George 
46 34 Amelia Sanitary District Amelia 
47 105 Town of Crew Nottaway 
J-8 






I Estimated Millio, Gallons Percent or 
I568 Population, ?.rcor of of aste Percent of Total Gal lo.s Daily Receiving: Totai Gel on. 
t Estinted Sered y Discarged No Primary I Secondary Tertiary Receiv;. 3 
?oaulat~cn So".r 0.rv1aly Trcatr.nt iTr trenti Treatrent ITretrent. Chlorination 
TOTA, 569,02! 393,864 69.2 38.315 0.0 83.41 16.0 0.0 98.6 jCity 6.516 60 0.9 .oo6 0.0 0.0 100.0 0.0 0.0 
Chesterfialo 111,392 53,409 45.3 4.350 0.0 50.2 46.9 2.9 93.1 
1,o4L6and 4 411 .396 0.0 15.1 83.6 1.3 96.o,305 
dnover 36,:63 4.825 18.8 .575 0.0 6.1 93.5 0.0 78.1 
de6,r0co Igo 60 136.270 84.9 13.394 0.0 78.1 20.2 1.7 99-7 
Now (Ant 5.c66 720 14.2 .016 0.0 0.0 100.0 0.0 0.0 
Powatan 8,07; 1,275 15.8 .128 0.0 27.3 72.7 0.0 89.8 
C.oonia, h.;ghts 14,291 1",500 80.5 1.000 0.0 100.0 0.0 0.0 100.0 
.;c.oTnd C Z/ 216,451 184,500 85.2 18.450 0.0 97.6 2.4 0.0 100.0 
I .o- j Average I
 
CoCnoy j ?.mu.,ty ktana'ted Daily Degree
 
or or Population Flow of
 
:nstitut:on Served (M.G.D.) Treatment Discharges to
 
.na-les City Barnect's Soole 60 .006 Seconcary without CI2 Herring Creek
 








Ashton Creek Plant 4,ooo .400 Secondary with Cl2 Ashton Creek 
Baptist Negro Children's 50 .005 Secondary without Cl2 Church Branch 
Depot Primary with Cl2
o ll 800 .080 James River
 






flierm Caou.ddNainl 2,200 .220 Secondary with 012 

Brighton Green Plant 1,775 .090 Secondary with Cl PowiteoCreek
 
Son-i Sct . 250 .025 Secondary with Cl2 Po~hice Creek
School for Girls 
 
Zuford Shopping Center 240 .024 Secondary with Cl2 Jomos River
 
Cc.hster Plant 240 .024 Secondary with C)2 Proctor's Creek
 
Chestarf;eld Court house 85 .oo4 Secondary without Cl2 Proctor's Creek
 
Convict Road Camp #13 120 .012 Tertiary with CI2 Swift Creek 
Fian Plant 825 . .039 Secondary with Cl The Brook 
Source: Virginia Health Data Book, Office of Comprehensive Planning,
 
Virginia State Department of Health, Edward E. Springboard,
 










Chesterfield Falling Creek Plant 

James River Lagoons 

iOrrisdale San. Dist. 

Po~hite Creek Plant 

Quail Oaks Subdivision 

Reynolds letals 11 











Va. Boy's Study Home 

Ettrick Sanitary Dist. 

Sensley Slm. Schol 

Carver High School 

Curtis Ele,. School 





Midlothian High School 













Colonial Heights Colonial deights 





Oak Hill Country Club 

State Farm for Men 























































































































Primary with Cl2 

Secondary with Cl2 

Secondary without CI2 

Secondary with Cl2 

Secondary with C 1 

Secondary without CI2 

Secondary without Cl2 

Secondary with Cl2 

Secondary with Cl2 

Secondary with Cl2 









Secondary without Cl2 





Secondary without Cl2 





Secondary without Cl2 

Secondary without Cl2 

Secondary without Cl2 

Primary with Cl2 











































































































Treatment Discharges to 
Goochland Vinita 
St. John Vianney Sen. 
85 .005 Tertiary with C James River 
Va- Industrial Farm 
for Woman 
750 .075 Secondary with C 2 James River 
Manakin Farms, Inc. 2,400 .240 Secondary with C12 Little River 
hanover Ashland 3,000 .350 Secondary with C 2 Failing Creek 
Blue Star Estates 80 .036 Secondary with C1 Opossum Creek to 
Paunkey River 
Country Club Hills 
Subdivision 
55 .019 Secondary without C'i South Anna River 
Correctional Field 
Unit #14-A 
125 .013 Secondary with C Pamunkey River 
Hanover Industrial 
School for Boys 
350 .035 Primary with CIZ Parmunkey River 
Janie Porter Barrett 
School for Girls 
150 .015 Secondary with C1 trumps Creek 
Oak Hill Estates 465 .0o47 Secondary without C12 Chickahominy River 
Bethany Elem. Scnool 5D .005 Secondary dithout C12 South Anna River 
Center City Hotel, Inc. 200 .020 Secondary without C12 Stoney Run to 
Chickahomny 
River 
Henry District High 
School 
160 .o16 Secondary without C12 Beaverda' to 
Chickahominy 
River 
West End High School ]go .019 Secondary without C12 Stag Creek to 
South Anna River 
Henrico Hechier Village 3,500 .225 Secondary with Cl2 Gillies Creek 
Wistar Farms 
James River Service 
Corp. 
725 .038 Secondary with Cl2 Rocky Branch 
Laurel Links 40 .004 Secondary without Cl2 Hungary Creek 
Lawndale Farm 950 .162 Secondary with Cl2 Gillies Creek 
Sandston Sanitary
District 
4.730 .473 Secondary with Cl2 ChickahominyRiver 




S.D. 50,580 5.058 Primary with Cl2 James River 
Henrco Co. S.D. 
Plant a 
40,030 4.003 Primary with Cl2 James River 
Henrico Co. S.D. 
Plant C 
3,090 .309 Secondary with Cl2 Chickahominy 
River 
Glenwood Far. 
H.nrico Co. S.D. 110 
960 .096 Primarywith Cl2 James River 








Henrico Hearico Co. S.D. #3 
(Gillies Creek Plant) 
Henrico Co. S.D. #3 
-Highlana Springs 
































Glen Allen Apts. 

Glen Allen Elen. School 

Glenwood Farms S.D. #7 

















hew Kant Convict Roao Camp #16 
G. W. Watkin School 



































































































Secondary with C12 Gillies Creek 
Secondary with C12 Chickahominy 
River 
Primary with Cl2 James River 
Secondary with Cl2 Chickahominy 
RiverHforse Swamp 
Creek 
Primary with Cl2 James River 
Secondary with C12 Upham Brook 
Secondary with Cl2 Hungry Crook 
Upham Brcok 
Secondary with CI2 Upham Brook 
Secondary with C12 Hungry Creek 
Upham Brook 
Secondary without C 2 Brook Run to 
Chickahoniny 
River 
Secondary without Cl2 Wilton Creek 
Jams River 
Secondary with C12 North Run to 
Chickahominy 
River 
Secondary without C12 North Run to 
Upham Branch 
Secondary with Cl2 





Secondary without C12 Gillies Creek 
Secondary with Cl2 Warm 
Run 
Springs 
Secondary without C12 Open dry ditch 
Secondary without C12 Chickahominy 
River 
Secondary without Cl2 Wahrani Swamp 




9 I1 Average 
County Cormunity Estimated Daiy Degree 
or or Population Flow of 
City Institution Served (M.G.D.) Treatment Dischargas to 
Powhatan Industrial School for 350 .035 Primary with Cl2 Spring Branch to
 
Boys I James River
 




State Misdemeanant Farm 800 .080 Secondary with Cl2 Jaes River
 
Richmond Ricnmvnd City 180,000 18.000 Primary with Cl2 James River
 














Esniratad jMillion Gallons 	 Percent of
 
1968 Popilation Porcent of of Waste Percent of Total Gallons Oaily Recelving' Total Gallons
 
Estimmtud S.vd by Population I Discnargd NO Primary ISecon-ory Receiving
 
Populatioa Suv'r Served Daily Trearrant Traztment Trcatnnt Treatecnt Chlorination
 
TOTAL 151,360 90,035 55.5 8.216 0.0 89.6 10.4 0.0 90.6
 
"Oinwiddie 25,911 1,925 7.4 .122 0.0 41.0 59.0 0.0 36.9 
Greenv;lle 11,797 500 4.2 .050 0.0 100.0 0.0 0.0 100.0 
Prince G.orge 30,558 I16,860 54.6 1.506 0.0 86.2 13.8 0.0 37.3 
Suy55 	 500 8.9 .005 0.0 0.0 100.0 0.0 0.0 
Sussex 12,338 4,750 38.5 .Z83 0.0 93.6 6.4 0.0 56.5 
LFporla 5,404 5.500 101.8 .550 0.0 0.0 100.0 0.0 0.0 
Nopacll 21,157 20,000 94.5 2.000 0.0 100.0 0.0 0.0 100.0 
Petcrsburg 37,944 40.000 105.4 3.700 0.0 IO.0 0.0 0.0 100.0 
1 1968 Average 
County Co.unity Estimted Daily Degree 
or or Pop.lation Flow of 
City Institution Served I(M.C.D.) Treatment DIschar-cs to 
Dinwiddiae Camelot Sbbdivison 450 .045 Secondary with Cl Lieutenant Run
 
2 to James River
 
Correctional Field Unit 150 .015 Secondary without Cl2 lhipponock Creek
 
#27 to James River
 
Xctenney 	 560 .050 Primary without Cl Buckskin Creek
 




South Fork High School 765 .012 Secondary without Cl Nottoway River
2 
































Primary with Cl22 
Discharges to 
Gravely Run to 
Janes River 
Federal Reformatory 1.000 .300 Secondary with Cl2 Appomattox River 
to James River 
Fort Leo 10,880 1.088 Primary with Cl Bailey Creek to 
James River 
Herc,os Powder Co. 1.100 .110 Primary with Cl Bailey Creek to 
Jaaa. River 
Oakhurst SuedivisIon 





Secondary with Cl2 
Secondary with CI2 
Blackwater Creek 
to Chov-n River 
Second swamp of 
Blackater River 
to Chowan River 
Rivers Edgo Subdivision 200 .020 Secondary without Cl James River 
Blacksater 
SCnool 
Dit. High !,000 .010 Secondary without Cl 
2 
3lackator River 
to Chowan River 
Prince George Co. 
Elem. SchOOl 
1,000 .010 Secondary without C0 Blackwater Swamp 
to Chowan River 
Surry Jackson Elie.School £00 .005 Secondary without C12 Blackwatar River 
Sussex Jarratt 550 .030 Primary with Cl2 fottoway River 
Wakefield 1.050 .105 Primary without Cl2 Wild Cat Swamp 
Blackwater River 
Waverly 1,350 .130 Primary with C12 Spring Branch to 
Chowan River 
Central High School 1,800 .018 Secondary without Cl2 Hunting Quarter 
Creek to Chowan 
River 
Emporia Emporia 5,500 .550 Secondary without C12 eherrin River 
to Chowan River 
Hopw l] Hopewell City 20.000 2.000 Primary with Cl2 ality's Creek 
to Jame$ River 
Petersburg Petersburg 4O,OO 3.700 Primary with CI2 AppOmattox River 
Virginia Health Data Book 
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Esti.;Ld l11 io. Gal ons Percent of 
1568 of of Waste Perzant of Tct-i Galons Daily R ceivin: Total Galions
,"Chti,..tCJ Scryvd oy PoPatco ; Discharged IN Priary Secondary Tertiary Re,,Ivirg 
________,opui.ion Lov, - £..rw. [ Tratment tt on Cl40oDaily Trnaiii Tre.tmont Tr itlon 
TO.A,, 772.352 643,8;2 83.0 65.212 0.0 72.5 25.9 1.6 59.3 
Isle of Wight 1 3,150 16.6 .340 0.0 0.0 100.0 0.0 95.0
8,589 

Lns.,on-d i3,305 5.2 .317 
 0.0 0.0 100.0 0.0 100:0 
Sothampton 20,334 3.415 16.8 .202 0.0 0.0 100.0 90.10.0 
Chsaaake 85,771 62,503 72.9 5.629 0.0 84.4 15.6 0.0 96.5 
Frenklin City 8,033 9,000 112.0 .90 0.0 0.0 100.0 0.0 100.0 
:¢orfok 305.585 330.130 108.0 33.178 0.0 93.9 6.1 0.0 100.0 
Pors-outh 127.208 89.225 70.2 11.194 
 0.0 99.9 0.1 0.0 100.0
 
Suffolk I 11,981 12,60 105.2 1.261 0.0 0.0 100.0 0.0 100.0 
Virinia Beach 158,506 127,425 30.4 12.191 
 0.0 0.0 91.6 8.4 98.3 
119T Average
 
County Ccrmtunity Estimated Daily Degree
 
or or Population Flow of
 
City Instit.ti n Served (M.G.D.) Treatment Discharges to 
Isle of Wight Curict Road Caap 13 120 - .012 Secondary without Cl2 Slackwater River 




Smithfield 1,500 .175 Secondary with C1 Holly Creek to, 
Pagan River 
Smithf eld Packing Co. 800 .080 Secondary with Cl2 Pagan River 





George Ty;er Elan. 110 .01 Secondary with CI2 Lake Prince School 
Hardy Elea. School 70 .007 Secondary with Cl2 Tormintors Creek 
Wirdsor High School 100 .010 Secondary with C1 Lake Prince 
Adition 
Lonscr-cnd East Suffolk Garcens 400 .027 Secondary with Cl2 Shingle Creek 
Lojrse Obici Fosiita i 1.050 .105 Secondary with Cil Hanseriand River 
(ue.aer Cor.iunity I 1,400 .140 Seconddry with Cl2 lanserond River 
College
 
Wynnewod Subdivison 455 .045 Secondary with CI. Knotts Creek to4.4h 2 Nanswaond RiverSouthapton Boykins 845 .085 Secondary with Cl Tarrama Creak to 
Iehorrln River 











Southarpton Edgenill S.odivision 

Convict Read Camp 2O 





Boykins ELem. School 

Capron Lie,. School 

















Great Bridge Plant 

Western Branch Plant 

Norfolk Prison Farm 





Churchland High School 

Deep CreeK High School 

Deep Creek Elem. School 





Great Bridge School A 

Great Bridge School #2 






















































































































Secondary with Cl2 Blackwater River
 







Secondary with CI2 Three Creeks
 











Secondary without Cl2 Nottoway River
 
Secondary without C12 Nottoway River
 






































Secondary without Cl2 Deep Creek
 
Secondary without Cl2 Deep Creek
 






Secondary without Cl2 Elizabeth River
 
Primary with Cl2 Chesapeake and SAlbemarle Canal 
Secondary withoutCl Drainage Ditch
2 





































South Norfolk City 






Primary with Cl2 
Secondary without C1 
Potash Creek 
E. Branch of 
Elizabeth 
River 
horfolk Army Base 35,000 9.500 Primary with Cl2 Hampton Roads 
Lambert's Point PlantI2 213,000" 21.500 Primary with C12 Hampton Roads 
Poplar Halls Plants, 
1 & F2 




Plants, #1 & 2 





Secondary with C02 
Secondary with Cl2 
Indian River 
Lafayette River 
Norfolk Norview 1.500 .150 Primary with CI2 Potash Creek 
Abby's Trailer Court 8o .008 Secondary without C12 Tanner's Creek 
to Elizabeth 
River 
ports.notth Craddock 6,000 .60o Primary with CI2 El izabeth River 
oortstu ch 80,400 10.310 Primary with Cl2 Elizabeth River 
Wasthaven 
District 
Sanitary 2,125 .277 Primary with CI2 Elizabeth River 




Tiala Manor Birchwood 






Tertiary with C12 
Tertiary with C12 
Lynnhaven River 
Lynnhaven River 
Carolanne Farms .l & Y2 7,6O0 .760 Secondary with Cl2 East Elizabeth 
River 
DamNeck l and #2 3,000 .300 Secondary with C12 Lake Tecumseh 
Chesapeake-Elizabeth 
System 
80.000 8.000 Secondary with C12 Hampton Roads 
Gunn Hall Manor 407 .041 Secondary with C12 Malbon Swamp. 
Redwing Lake, 
Lake Tecumseh 
tAS, Oeana 5.000 .500 Secondary with 012 .London Bridge 
Creek 
Princess Anne ],go0 .10 Secondary without Cl2 E. Branch 
Elizabeth 
River 
Lakeville 400 .060 Tertiary with CI2 E. Branch 
Elizabeth 
River 
White Heron 120 .012 Secondary with C12 Great Neck 
Creek 






























Secondary with Cl 
2 









Secondary with C12 




Princess An.e Plaza 2,100 .210 Secondary with Cl2 London Bridge 
Creek 
Court House Elem. 
School 




120 .012 Secondary with C12 olfsnana Creek 
to Lynnhaven
Bay 
Del Her Trailer Park 
Shore Orve 
135 .014 Secondary with Cl2 Littla Creek 
East Little Creek Elem. 
School 





60 .006 Secondary with Cl. Thalla Creek 
Lynnhaven River 
Kempsville Elenz.School 1,030 .010 Secondary without CI2 Elizabeth River 
Meadows Eie.. School 800 .008 Secondary with Cl2 Elizabeth River 
Linkhorn Park Elem. 
School 
B00 .008 Secondary with Cl2 Linkhorn Bay 
Little Creek Elem. 
School 
600 .006 Secondary without Cl2 Little Creek 
Northeast Junior High 
School ad John B. 
Day Ele. School 
1,500 .015 Secondary with Cl2 Cedar Creek to 
Brook Cove to 
Lynnhaven Bay 
Saint Gregory's R.C. 
Parish Church and 
School 
lO0 .001 Secondary without Cl2 Eastern Branch 
Elizabeth River 
Franklin Franklin 9,000 g00 Secondary with C) z Blackwater River 
Suffo!k Suffolk 12,609 1.261 Secondary with CI2 Nanseond River 
Virainia Health Data Book 
?OU-. 8 
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IEthr ed( N, 1ion Gailons 	 Percent of 
1565 popuiaion 
Estimattd Servec byI Pm~d.:At,.' ., S',-r;_____________ 
TOTAL 316,445 264,215 
JanRs City 16,o16 1,660 
York 32,533 .3,360 
Harpon* 
Newport News 257,005 248,520 
W1il0iamsbrg l,891 10,675 
* 	 lncludee in :C;ort News fligures. 
I 

Co-,.ty Co='n ty 
or or 
Cit; Institution 
.mins City Birchwood Estates 




















Jamestown District Glass 

House Po:nt 




Magruder Elcm. School 
Newport "w's Hampton hRSD Boat Harbor 
damp.on iCsckroe Plant 
Newport News HRSDBoat 
H,rbor Plant 
NRSD Jars Rivar Plant 
Fort Eutis 






Newport Hens Denbigh 
L Hall 














































Percent of Total Galo~s Daily Receiving: Total Gallons
 
No Primary Seconoery Iertiary Receivin&

". I. . ClrntaTreatrnt Treatrent ITreatant ITraament! hornatar 
0.0 66.6 33.4 0.0 98.6
 
0.0 37.5 6Z.5 0.0 70.0
 
0.0 0.0 100.0 0.0 100.0
 
0.0 69.6 30.4 0.0 99.8
 








Secondary with C1 College Creek
2 

Primary with C1	 France Swamp to
2 

Ware Creek to 
York River 
Secondary with Cl Chisel Creek
2 

Primary without Cl Jan-s River
2 

Secondary without C12 	 Iflitmna Swamp 
Kings Creek 
Secondary without Cl2 	 Yorktown Creek
York River
 
Secondary without C12 Queens Crock
 
Primary with Cl James River 
Primary with Cl2 James River 





Primary with Cl2 	 James River
 




Primary with Cl2 	 James River 
























Stoncyorook Estates 730 6.070 Secondary with Cl2 Varwick River to 
Jams River 
Newport News City Farm 150 .015 Primary with C12 James River 
Ntwport News Reservoir 100 .010 Secondary with Cl2 Warwick River to 
School James River 




1,330 .013 Secondary with Cl2 Queens Creek to 
RappahannocK 
River 
*Included in Newport News HFSD Boat 'ardor Plant Totals. 
Virginia Health Data Book 
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VIRGINIA FERTILIZER CONSUMPTION REPORT BY COUNTY
 
Fertilizer sales are quite accurate. Monthly reports are submitted to
 
the Department-of Agriculture. The annual figures are published and
 
available to the general public. These figures are broken down by
 
composition, each element and method of delivery (bag, bulk or liquid)
 
for each county. The accompanying tables present the nutrient values
 
only and do not reflect total tonnage which would include a large per­
centage of inert carriers in the case of artificial fertilizers.
 
Sales not recorded would be those of major chain stores purchasing
 
their stock, outside Virginia as well as small retailers making pur­
chases from similar sources.
 
Source: 	 Virginia Department of Agriculture, Division of Regulatory
 






VIRGINIA FERTILIZER CONSUMPTION REPORT BY COUNTY
 










































































































































































































































































VIRGINIA FERTILIZER CONSUMPTION REPORT BY COUNTY
 












































































































































































































































































TONNAGE BY COUNTIES ? / o 5 \ 
1969 - 1970 , 
TOTAL TONS USED //-... -. 
PER CENT OF TOTAL TONS , _o g i '- ,m 
*Less than 0.1 per cent. -. -,- .4 r'' 
r 9 "j, ~ % N ~*A9\ 1 4 
..
~{~tW\X 04$' 14-­ /C.0 ,C"AS(~~~2 I 4 0%­
..rNA'_7-~~~~~ 'h: *0'5 . N-AftP/_rBO;j t1 REM - ~ ~ 4t 
PESTICIDES
 
In 1948 the Commonwealth of Virginia enacted the Virginia Pesticide
 
Law. This law required the producer to register his label prior to
 
sales. The act also provided for a monitoring system by which agency
 
personnel measure concentration and content against declaration or state­
ments made upon the label. In 1971 a new regulation (23) was added to
 
the Virginia Pesticide Law. It called for registration and sales moni­
toring in a number of named pesticides. An application for a sales
 
permit follows this introduction.
 
Pesticide sales records will not be combined into an annual report or
 
other tabulations. The retailer will only keep records for on-site in­
spection and inventory control. Furthermore, they will not be inspected
 
by other than an agent of the Pesticide Regulatory Section.
 
Since this is the only sales recording of pesticides, it seems that no
 
figures will result from existing sources. Best available figures will
 
have to come from normal crop applications, crop production figures,
 
estimates of professional uses and also domestic consumption. The
 
variables in this would appear to make the task too great for the reward
 
of generating the number.
 
It should also be noted that many seeds are treated with some of the
 
regulated pesticides, particularly grass seed. Several brands use diel­
drin to protect the seed until germination. The release of this pesticide
 
into the environment will not be measured-by this regulation as it now stands.
 
Source: Department of Agriculture & Commerce, Pesticide Regulatory Sec.,
 






Richmond, Virginia 23219 
APPLICATION FOR REGISTRATION AND PERMIT TO SELL 
Name of Business 
Street Address 
City State Zip_ 
Name of Owner or Manager 
Business Telephone 
The above applicant hereby applies for registration and permit to sell one 
or more of the following pesticides as authorized by Regulation 23 under the 
Virginia Pesticide Law: 
ALDRIN- DDT- DIELDRIN- ENDRIN- HEPTACHLOR 
The applicant agrees to maintain an inventory record of these pesticides 
showing the inventory on July 1, 1971, or date of this application. This inven­
tory shall also show all receipts of these pesticides received after .this date. 
In addition, the applicant agrees to maintain a ledger of sales showing date 
of each sale, quantity, name of pesticide, name and address of the person to 
whom each sale is made, and intended use of each pesticide sold. The applicant 
further agrees to make available to the Commissioner or his authorized agent, 
all information contained in the inventory record or ledger of sales. 
Signature of Owner or Manager 
Date 
County_ 
This certifies that the above applicant is properly registered and permitted to 
sell the above pesticides until revoked by the Commissioner or otherwise cancelled 
for just cause. 
Effective Date of Registration and Permit 
Signature of Authorized gent , 
Authorized By 4 
Arthur T. Hart, Supervisor 
Pesticide Regulatory Section Telephone 770-3798 
J-26 
(Complete in Triplicate) 
SUGGESTED SALES LEDGER FORM 
July 5, 1971 
40-25# 25% DDT G. W. Farmrite Growmore, VA Soybeans 
2-50 5% Aldrin E. S. Seedy Seedsboro, VA Seed Treatment 
1-30 gal. Endrin A. P. Appleway Orchard, VA Orchard Mouse 
Control 
July 8, 1971 
8-1 gal. Dieldrite Ace Pest Control Termville, VA Termite Control 
J-27
 
• I' Officer 
and wsteample; colect thaterd iaredwaste oe a B Assistant s Executive Secretaryl qalit tnadsrelac 
C, 
TECHNICAL SERVICES DIVISION 
Collects and analyses stream 
and waste samples; collects 
other data and prepares 
reports and performs all 
other services (technical 
and other) needed by 
Pollution Abatement and 
Enforcement Division. 
POLLUTION ABATEMENT DIVISION 
Deals directly with owners 
that discharge waste to see 
that they comply with Law 
and Board policies. Acts on 
data from Technical Division 
and refers cases involving 
water quality standards to 
Enforcement Division. 
ENFORCEMENT DIVISION 
Plans and coordinates water 
quality standards, surveillance 
network, comprehensive River 
Basin studies, and legal 
activities. Maintain automated 
data processing system. Has 
liaison Responsibility with 
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1.00 	 RULES WITH GENERAL STATE-WIDE APPLICATION
 
1.01 	 All waters within this State shall at all times be free from
 
all substances attributable to sewage, industrial wastes, or
 
other wastes in concentrations or combinations which contravene
 
established standards or interfere directly or indirectly with
 
beneficial uses of such waters; except that limited zones will
 
be permitted for the mixture of treated sewage, treated in­
dustrial wastes, and other waste effluents with receiving
 
waters. The boundaries of mixing zones will be determined on
 
a case by case basis. However, these zones shall generally
 
occupy as small an area and length as possible, and shall
 
not prevent free passage of fish or cause fish mortality.

1 
1.02 	 Stream standards will apply whenever flows are equal to, or
 
greater than, the minimum mean 7-consecutive day drought flow
 
with a 10-year return frequency.
 
1.03 	 In lakes and impoundments the temperature of the epilimnion,
 
in those areas where important organisms are most likely to
 
be adversely affected, shall not be raised more than 30F,
 
above that which existed before the addition of heat of
 
artificial origin. The increase is to be based on the monthly
 
average of the maximum daily temperature. Unless a special
 
study shows that a discharge of heated effluent into the
 
hypolimnion (or pumping water from the hypolimnion for dis­
charging back into the same water body) will not produce
 
adverse effects, such practice shall not be approved. Maximum
 
temperatures consistent with the standards establlshed for
 
waters immediately above and below the lake or impoundment
 
will be established for these waters.
 
1.04 	 Any tributary stream which is not named in a specific section
 
description, or otherwise, shall carry the same classification
 
and standards of quality assigned to the stream or section
 
to which it is tributary.
 
1.05 	 In addition to other standards established for the pro­
tection of public or municipal water supplies, the following
 






Color (color units) 	 75
 




* Text provided by the Virginia State Water Control Board 
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-2j 4-D plus 2,4,5-T, 




















































































2.00 RULES WITH SPECIFIC APPLICATION BASED ON CLIMATE. GEOGRAPHICAL AREA. OR USES 
2.01 Primary Classification of Waters Within the State
 
GEOGRAPHICAL AREA DISSOLVED OXYGEN mg/l pH T2PERATURE OF 
MAJOR or OTHER DESCRIPTION Daily Rise above 
CLASS of WATERS Minimum Average Natural Maximum 
I Open Ocean (Seaside of the 5.0 -- 6.0-8.5 4.0(Sept.-May) --
Land Mass) 1.5(June-Aug.) 
II Estuarine (Tidal Water - 4.0 5.0 6.0-8.5 4.0(Sept.-May) --
C, Coastal Zone to Fall Line) 1.5(June-Aug.) --
III Free Flowing Streams (Coastal 4.0 5.0 6.0-8.5 5 90 
Zone and Piedmont Zone to the 
Crest of the Mountains) 
IV Mountainous Zone 4.0 5.0 6.0-8.5 5 87 
V Put and Take Trout Waters 5.0 6.0 6.0-85 -- 70 
VI Natural Trout Waters 6.0 7.0 6.0-8.5 70 




Waters generally satisfactory for use as public or
 
municipal water supply, secondary contact recreation,
 
propagation of fish and aquatic life, and other bene­
ficial uses.
 
Coliform Organisms - Fecal coliforms (multiple­
tube fermentation or IF count) not to exceed a log
 
mean of 1000/100 ml. Not to equal or exceed 2000/100 ml.
 
in more than 107 of samples.
 
Monthly average value not more than 5000/100ml.
 
(MPN or 14F count). Not more than 5000 NPN/OO ml. in
 
more than 20% of samples in any month'. Not more
 




Waters generally satisfactory for use as public or
 
municipal water supply, primary contact recreation
 
(prolonged intimate contact; considerable risk of
 
ingestion), propagation of fish and other aquatic
 
life, and other beneficial uses.
 
Coliform Organisms - Fecal coliforms (multiple­
tube fermentation or IF count) within a 30 day
 
period not to exceed a log mean of 200/100 ml.
 
Not more than 107 of samples within a 30-day period
 
will exceed 400/100 ml.
 
Monthly average not more than 2400/100 ml. (MtN or 
NF count). Not more than 2400/100 ml. in more than 
207 of samples in any month. Not applicable during, 
nor immediately following periods of rainfall.* 
With the exception of the coliform standard for shellfish
 
waters, the enforceable standards will be those pertaining
 
to fecal coliform organisms. The MPN concentrations are
 




2.03 	 Discharges of treated wastes, while not contravening
 
established standards for shellfish waters may prevent
 
the direct marketing of shellfish beds as a result of
 
judgment factors employed by the State Department of
 
Health. When the possibility of such condemnation
 
arises as the result of proposals to discharge treated
 
wastes, the Board will convene a public hearing to
 
determine the socio-economic effect of the proposal
 
before reaching a decision.
 
2.04 	 Samples for determining compliance with standards es­
tablished for estuarine or open ocean waters will be
 




2.05 	 In open ocean or estuarine waters in specific areas
 
where leased private or public shellfish beds are
 
present, the following standard for coliform
 




Not more than 70/100 ml of coliform organisms.
 
Not more than 10%/ of the samples ordinarily
 
greater than 230/100 ml (5-tube decimal dilution),
 
or 330/100 ml (3-tube decimal dilution). Not
 
to-be so contaminated by radionuclides, pesticides,
 
herbicides, or fecal material so that consumption
 
of the shellfish might be hazardous.
 
3.00 	 Variance in Standards
 
3.01 	 The above standards notwithstanding, as a result of natural
 




3.02 	 In accordance with the authority granted under Section
 
62.1-44.15 (3a) of the State Water Control Law, Chapter 3.1,
 
Title 62.1 Code of Virginia 1950 As Amended by the 1970
 
General Assembly, the Board reserves the right at any time
 
to modify, amend, or cancel any of the rules, policies, or
 
standards set forth above.
 
4.00 	 Aplication of Standards
 
4.01 	 Based on climate, geographical location, or type (tidal,
 
free-flowing, etc.), all waters will be assigned a major 
class I - VI and a subclass A or B, to indicate the
 
appropriate coliform standard. Waters used for primary con­
tact recreation will be assigned subclass B. All other
 
waters will be assigned subclass A and will be suitable
 





4.02 	 All water supplies will be assigned the standard for
 
protection of water supplies set forth in 1.05. In
 
shellfishing areas, those waters over and adjacent to
 
shellfish beds will be assigned a major class, the
 
appropriate subclass, and the special shellfish
 
standard set forth in 2.05.
 
4.03 	 All waters within this State will be satisfactory
 































fasin and Section Description 

JAMES RIVER BASIN (LOWER) (10)
 
James River and its tidal tributaries from Old Point Comfort --

Fort Wool to Barrett Point (Buoy 64), except prohibited or spoil
 
areas, unless otherwise designated.
 




Eastern Branch of the Elizabeth River from its cdnfluence with 

the Elizabeth River to end of navigable waters.
 




Southern Branch of the Elizabeth River from its confluence with 

the Elizabeth River to the lock at Great Bridge.
 
Free flowing portions of the Western Branch of the Elizabeth 

River and of the Southern Branch of the Elizabeth River from its 
confluence with the Elizabeth River to the lock at Great Bridge. 
The Nansemond River and its tributaries from its confluence with 
the James River to Suffolk (dam at Lake Meade), unless otherwise 
designated.

Shingle Creek from its confluence with the Nansemond River to its 

headwaters in the Dismal Swamp.
 
Lake Prince, Lake Burnt Mill and Western Branch impoundments for 

Norfolk raw water supplies and Lake Kilby -- Cahoon Pond and Lake 

Meade impoundment for Portsmouth raw water supply.
 




Chisel Run and its tributaries, except that tributary into which 

Eastern State Hospital discharges, to their headwaters.
 
JAMES RIVER BASIN (MIDDLE)
 
The James River and its tidal tributaries from Buoy 64 near 

Barrett's Point upstream to the fall line at Richmond, to include
 














































SeL ion 5asin and Section Descripcion 
upstream to Walker's Dam and the Appomattox River and its tidal 
tributaries from the mouth upstream to the head of tidal waters 
(approximately at the route 1 
unless otherwise designated. 
- 301 Bridge across the Appomattox) 
2a James River from City Point to a point 5 miles above American 
Tobacco Company's raw water intake and the Appomattox River from 
Hopewell's raw water intake to a point 5 miles upstream. 
2b Free flowing tributaries to section 2a. 
3 Free flowing tributaries of the James River from Buoy 64 to 
Brandon and free flowing tributaries of the Chickahominy River 
to Walker's Dam, unless otherwise designated. 
3a Diabcund Creek from Newport News' raw water intake dam to its 
headwaters. 
4 The Chickahominy River and its tributaries from Walker's Dam to 
Bottoms Bridge (route 60 Bridge) 
4a Chickahominy River from Walker's Dam to a point 5 miles upstream 
U 5 Chickahominy River and its tributaries, unless otherwise 
IW14 designated, from Bottom's Bridge (route 60 Bridge) to its head­
waters. 
5a Brandy Branch (a tributary to Beaverdam Creek) 
5b Unnamed tributary to Lickinghole Creek which has its confluence 
1.38 miles above the mouth of Lickinghole Creek. 
6 Appomattox River from the head of tidal waters, and free flowing 
tributaries to the Appomattox River, to their headwaters, unless 
otherwise designated. 
6a Swift Creek and its tributaries from Colonial Heights' raw water 
intake to a point 5 miles upstream. 
6b Swift Creek and its tributaries from the dam at Pocahontas State 
6c 
Park upstream to Chesterfield County's raw water impoundment dam. 
Swift Creek and its tributaries from Chesterfield County's raw 
















































6e 	 Appomattox River and its tributaries from Petersburg's raw water 









7 Free Flowing tributaries to the James River from Brandon to the 

fall line at Richmond, unless otherwise designated.
 
7a 	 Falling Creek and its tributaries from Bellwood Defense General 

Depot's raw water intake to a point 5 miles above Chesterfield
 
County's raw water intake.
 
8 	 James River and its tributaries from the low water dam above 14th 





9 	 James River and its tributaries, unless otherwise designated, 

from Richmond's raw water intake at Williams' Island Dam to a 

point 5 miles above Richmond's raw water intake at Bosher's Dam.
 




10 	 James River and its tributaries from a point 5 miles above 
Richmond's raw water intake at fosher's dam to and including the 
Rockfish River, unless otherwise designated. 
Trout Waters in Section 10: 
Put and Take: 
Ivy Branch 1.5 miles upstream from the church above 
the junction of routes 628 and 614,
 




South Fork Moormans River from its confluence with 
Noormans 	 River to its headwaters 
North Fork Moorwans River from its confluence with 
Moormans 	River to its headwaters
 
) LI,3s. Spectal Standards 
III B
 
III B Public Water Supply
 
II A. Public Water Supply 
III A. 




III B 0 
Public Water Supply 
III B n 
Publie Water Supply 
III A 
V A 















34sin and Sccion De.,crlpii.', 

South Fork Rockfish River from its confluence with the
Rockfish River to its headwaters
 
Stony Creek from its confluence with the South Fork
 
Rockfish River to its headwaters
 
Rockfish Creek from its confluence with the South Fork
 




Ivy Branch from route 810 to headwaters
 
Swift Run from Albemarle Co. line to headwaters
 
James River and its tributaries from and including Little River 

to 5 miles above State Farm's raw water intake including
 
Beaverdai and Courthouse Creeks to their headwaters.
 
Deep Creek from St. Emma's Military Academy's raw water intake 

to a point 5 miles upstream.
 
Willis River and its tributaries within Cumberland State Forest. 





Totier Creek and its tributaries from Scottsville's raw water 

intake to their headwaters.
 




Beaver Creek above Albemarle County Service Authority's raw 

water intake upstream to its headwaters.
 
Mechum River and its tributaries from Charlottesville's raw 

water intake to a point 5 miles upstream.
 




South Fork Rivanna River and its tributaries, except Ivy Creek, 

from Charlottesville's South Fork Rivanna River Dam to the
 
confluence of the South Fork Rivanna River and Moorman River;
 
and Ivy Creek to a point 5 miles above the dam.
 
James River and its tributaries from Fork Union Sanitary District s 

raw water intake (just'below the route 15 bridge) to a point 5
 
















































Section fdsin and Section DescrLpiL(:,, f iss Special Standards 
Sabove the intake. 
JAMES RIVER BASIN (UPPER) (10) 
11 James River and its tributaries from, but not including, the III A 
Rockfish River to, but not including, the Maury River. 
Trout Waters in Section I: 
-Natural: VI A 
Enchanted Creek from its confluence with the Pedlar 
River upstream to its headwaters 
Irish Creek from its confluence with the Pedlar River 
upstream to its headwaters 
Pedlar River from 5 miles above Lunchburg's raw water 
intake upstream to its headwaters 
Mill Creek from its confluence with the Pedlar River 
upstream to its headwaters 
Staton Creek from its confluence with the Pedlar River 
CI 
upstream to its headwaters 
Piney River from a point 5 miles above American 
Cyanamid's raw water intake upstream to its headwaters 
North Fork Buffalo River from its confluence with the 
Buffalo River upstream to its headwaters 
Tye River from Tyro upstream to its headwaters 
North Fork Tye River from its confluence with the 
Tye River upstream to its headwaters 
lla Rutledge Creek from Sweet Briar College's raw water intake to its III A Public Water Supply 
headwaters. 
lib Buffalo River and its tributaries 
to a point 5 miles upstream. 
from Amherst's raw water intake III A Public Water Supply 
lic Piney River and its tributaries from American Cyanamid Company's III A Public Water Supply 
auxiliary raw water intake to a point 5 miles upstream. 
Trout Waters in Section lic; 
Natural: VI A 
Piney River from American Cyanamid's raw water intake 























fasin and Section DescrtptLa, Class 
James River and its tributaries from a point k mile above the III A 
confluence of the Buffalo River to Six Mile Bridge. 
James River and its tributaries excluding Blackwater Creek from III B 
Six Mile Bridge to Scotts Mill Dam. 
Ivy Creek from Blue Ridge Farm's (Campbell County) raw water in- III A 
take to a point 5 miles upstream. 
James River and its tributaries from Scotts Mill Dam to Reusens III B 
Dam to include Madison Heights' raw water intake on Harris and 
Graham Creeks. 
James River and its tributaries, excluding the Pedlar River from III B 
Reusens Dam to Coleman's Dam. 
Pedlar River and its tributaries from Lynchburg's raw water in- III A 
take to a point 5 miles upstream. 
Trout Waters in Section 1Ii: 
Natural: VI A 
River from Lynchburg's raw water intake to a 
point 5 miles upstream 
Brown's Mill Creek from its confluence with the Pedlar 
River upstream to its headwaters 
James River and its tributaries from the Owens-Illinois raw III B 
water intake near Big Island,to, but not including, the Maury 
River. 
Trout Waters in Section l1: 
Put and Take: V B 
Hunting Creek from its headwaters to a point 2 miles 
downstream 
Battery Creek from its headwaters to a point 2 miles 
downstream 
Natural: VI B 
Rocky Row Run from the telegraph line above Snowden 
to its headwaters 
James River and its tributaries from and including the Maury IV A 
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Trout Waters in Section 12:
 
Put and Take: V A
 
Potts Creek from the junction of routes 18 and 615 to
 
the Craig County line
 




Roaring Run from route 615 to headwaters
 








Bullpasture River from the junction of Cowpasture and
 
route 678 to headwaters
 



















Simpson Creek from the junction of routes 776 and U.S.
 
route 60 to its headwaters
 
Pounding Mill Creek from its junction with route 771,
 
2 miles north of Covington, to headwaters
 




Dunlap Creek from the town of Crows to its headwaters
 








Section Basin and Section Description Class Special Standards
 




Jerkentight from its confluence with the Calfpasture
 
River to its headwaters
 
Ramsey's Draft from its confluence with the Calfpasture
 
River to its headwaters
 
Fridleys Branch from its confluence with the
 
Calfpasture to its headwaters
 
St. Marys River from route 606 to its headwaters
 
Little Mill Creek from its confluence with the Maury
 
River to route 39
 
Little Back Creek from route 600 to its headwaters
 
Wilson Creek from Douthat State Park to its headwaters
 
Muddy Run from route 220 to its headwaters
 




Mares Run from its junction with route 39 at Bath
 
Alum to its headwaters
 
Cedar Creek from its confluence with the Jackson River 
to its headwaters
 
Pads Creek from its junction with routes 42 and 630 
to its headwaters
 








Cornelius Creek from its confluence with Jennings
 
Creek to its headwaters
 
Hypes Creek from route 696 to its headwaters
 
sinking Creek from Route 697 to its headwaters
 
Madison Creek from route 682 to its headwaters
 




Davis Run from route 678 to its headwaters
 
i 
Section Basin and Section Descrp,ici Class Special Standards 
Barbours Creek from the junction of routes 611 and 
617 to its headwaters 
Cove Creek from its confluence with Craig Creek to its 
headwaters 
Lick Branch from its confluence with Craig Creek to its 
headwaters 
Broad Run from its junction with routes 311 and 618 to 
its headwaters 
Elk Creek from route 799 to its headwaters (1.5 miles) 
Brattons Run from its confluence with the Maury 
River to its headwaters 
Guys Run from its confluence with the Maury River to 
its headwaters (3.6 miles) 
12a Maury River and its tributaries, unless otherwise designated, IV B 
c. from U. S. Route 60 Bridge to its confluence with the Little 
-
Calfpasture River. 
Trout Waters in Sevtion 12a: 
Put and Take: V B 
Hays Creek from its confluence with the Maury River to 
Brownsburg (9.5 miles) 
Irish Creek from its confluence with the South River 
to its headwaters (along route 603 - 9 miles) 
Natural: VI B 
Big Mary's Creek from its confluence with the South 
River to its headwaters 
Laurel Run from its confluence with the Maury River to 
its headwaters (2 miles) 
Mill Creek from its confluence with the Maury River to 
its headwaters 
12b Maury River and its tributaries from Lexington's raw water intake IV A Public Water Supply 
to a point 5 miles upstream. 






















Basin and Section Descrlptios 

Moores Creek located on Brushy Mountain. 
Cowpasture River from the Alleghany-Botetourt County line up-

stream to U. S. Route 60 bridge.
 
Smith Creek and Clifton Forge Reservoir from Clifton Forge's raw 

water intake to their headwaters.
 




Smith Creek from 4 miles north of Clifton Forge Route
 
606 to its headwaters
 
Mill Branch located on Horse Mountain. 

Potts Creek and its tributaries from Hercules Incorporated's raw 
water intake to a point 5 miles upstream. 
Dunlop Creek and its tributaries from the Covington Boys' Home's 

raw water intake to a point 5 miles upstream.
 
Jackson River and its tributaries from Covington's raw water in-

take to a point 5 miles upstream.
 




Unnamed tributary to the James River from Glen Wilton's raw water 

intake to its headwaters.
 
Unnamed tributary to the James River from Eagle Rock's raw water 









































Public Water Supply 
Public Water Supply 
Public Water Supply
 
KEY TO SPECIAL STANDARDS
 
a. 	 In those sections of Class 1A, IB, IIA and 1IB waters with­
in this State where leased private, or public shellfish beds
 
are present, the following bacterial standards shall be es­
tablished in addition to other bacterial standards adopted
 
for the protection of primary or secondary recreation:
 
olifor -or anisms - The median MPN shall not
 
exceed 70/100 ml, and not more than I01 of the
 
samples ordinarily shall exceed an MPN of 230/
 
100 ml for a 5-tube decimal dilution test (or
 
330/100 ml, where a 3-tube decimal dilution is
 
used) in those portions of the area most
 
probably exposed to fecal contamination during
 
the most unfavorable conditions.
 
In addition, the shellfish area is not to be
 
so contaminated by radionuclides, pesticides,
 
herbicides or fecal material so that con­
sumption of the shellfish might be hazardous.*
 
b. 	 Temperature standard to be established for lakes and im­
poundments receiving thermal discharges:
 
In lakes and reservoirs, the temperature of the epilimnion,
 
in those areas where important organisms are most
 
likely to be adversely affected, shall not be
 
raised more than 30F. above that which existed
 
before the addition of heat of artificial origin.
 
The increase is to be based on the monthly average
 
of the maximum daily temperature. Unless a special
 
study shows that a discharge of a heated effluent
 
into the hypolimnion (or pumping water from the
 
hypolimnion for discharging back into the same
 




c. 	 Maximum temperature shall be 81'F., unless caused by natural
 
conditions; the maximum rise above natural temperatures shall
 
not exceed 50 F.
 
d. 	 Chlorides not to exceed 800 mg/i at any time.
 
* Based on National Shellfish Sanitation Program Manual of Operations 
J-46
 
e. 	Chlorides not to exceed 40 mg/l at any time.
 
f. 	Chlorides not to exceed 8000 mg/l at any time.
 
g. 	 Radiation standard:
 
1. 	radium-226 not to exceed 3 pc/l
 
strontium-90 not to exceed 10 pc/l
 
2. 	in the known absence of strontium-90 and alpha-emitting
 
radionuclides, gross beta activity not to exceed 1,000 pc/i
 
3. 	if the gross beta activity is in excess of this amount, a
 
more complete radiochemical analysis is required to determine
 
that the sources of radiation exposure are within the
 
limits of the Radiation Protection Guides.
 
h. 	 Objective for Nutrients - The cumulative total of nitrogen
 
as N from all sources in the effluent shall not be greater
 
than 0.5 mg/l at any time; phosphorus as P from all sources
 








1. 	That all existing discharges in accordance with h
 
above shall substantially remove the nutrients in
 
their effluents on or before such time as central
 
facilities (The Hampton Roads Sanitation District
 
Commission Chesapeake-Elizabeth System) become
 




2. 	That it will consider approving small discharges to
 
this watershed to facilitate the elimination of
 
potential public health hazards provided central
 




3. 	That it will not allow additional significant new
 
discharges to this watershed, which do not provide
 




J. 	 The following, from Minute 73 of the proceedings of the Board 
at its meeting on July 11-12, 1966, will also apply: 
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For discharge to the Chickahominy River and its tributaries
 
below Bottoms Bridge, effluent quality obtainable with
 
conventional secondary sewage treatment plants with approved
 




Constituedt Analysis Schedule Concentration
 
I 	Coliform Every 3 Irs every other Most probable number
 
Organisms day 	 median of 100 per
 










2 	Inorganic Once/week on a com- Nitrate (as N) not
 








3 	Other Physical Other physical or chemical constituents not
 
and Chemical specifically mentioned will be covered by
 
Constituents additional specifications as conditions
 
detrimental to the streams arise. The
 
specific mention of items 1 and 2 does not
 
necessarily mean that the addition of
 




In lieu of the above requirements, conventional secondary
 
sewage treatment plants may ordinarily be used anywhere in
 
the Chickahominy River Basin, provided holding ponds, capable
 
of retaining the entire plant effluent during low flow critical
 
conditions, are constructed. "Low flow" is construed to mean
 
less than 15 cubic feet per second in the main stem of the
 
Chickahominy River itself at the (1) point of waste discharge
 
to 	the main stem, or (2) confluence of a tributary below the
 
point of waste discharge to the tributary. Below Bottoms
 
Bridge, holding ponds with at least 60-day retention capacity
 
(August 14 to October 13) may be required, if in the opinion
 




k. The following from Minute 73 of the proceedings of the Board
 





































Once/2 hr, 24 hr/day, 





Once/24 hr on com-

posite sample (how 
collected) 7 days/ 
week 











Same as bio-chemical 







Same as for dissolved 

























the day, with no in­
dividual sample less
 




6.0 ppm average, with
 
not more than 5% of 
individual samples to 
exceed 8.0 ppm
 




























Most Probable Number 
Median of 100 per 100 
ml with no greater 




1000 per 100 ml
 
Not less than 6.0
 




Nitrate (as N) not to
 
exceed .3 ppm, total
 
phosphate (as P04 ) not
 
to exceed .6 ppm (mean
 
values in the Chickahominy,
 
Constituent Analysis Schedule Concentration (Cont'd
 
10 other Physical Other physical or chemical constituents not
 
and Chemical specifically mentioned will be covered by
 
Constituents additional specifications as conditions
 
detrimental to the stream arise. The spec­
ific mention of items I through 9 does not
 
necessarily mean that the addition of other
 




In lieu of the above requirements, conventional secondary sewage
 
treatment plants,may ordinarily be used anywhere in the Chickahominy
 
River Basin, provided holding ponds, capable of retaining the entire
 
plant effluent during low flow critical conditions, are constructed0
 
"Low flow" is construed to mean less than 15 cubic 'feet per second in
 
the main stem of the Chickahominy River itself at the (1) point of
 
waste discharge to the main stem, or (2) confluence of a tributary
 
below the point of waste discharge to the tributary. Above Bottoms
 
Bridge the holding ponds are to retain the entire plant effluent
 
for at least 90 days (July 15 to October 13).
 
1. 	 The following, from Minute i of the proceedings of the Board at
 
its meeting on July 20-21, 1965, ,will also apply:
 
2. 	All known existing treated discharges containing
 
bacteria shall be chlorinated sufficiently and
 
continuously (10/o of the time) to maintain a
 
residual which will insure substantially complete
 
removal of coliform organisms. This action is to
 
be instituted immediately by all concerned owners.
 
3. 	 All owners now discharging industrial wastes and 
sewage shall install facilities which will provide
 
the maximum possible degree of biochemical oxygen
 
demand (B.OoDo) removal; in addition, the effluent
 
from such facilities shall contain a minimum of
 
5 mg/l of dissolved oxygen (DoO.).
 
4. 	All owners in the area (City of Suffolk, County of
 
Nansemond, industrial establishments and individuals)
 
shall inmediately take steps to collect and treat, in
 
accordance with items 2 and 3 above, the wastes that
 
are now being discharged untreated either-directly or
 
indirectly to the River and Shingle Creek and which
 
now constitute a health hazard to the area.
 
5. 	The City of Suffolk, the County of Nansemend, and those
 
private owners who are now discharging sewage and in­
dustrial wastes to these waters are to immediately ini­
tiate programs to formulate a plan, or alternative
 
plans, for improving water quality in the Rivir and
 




all wastes completely from out of this watershed
 
for treatment and/or disposal. Only under exception­
al circumstances will additional discharges of treated
 
-wastes into these waters be permitted.
 
m. 	Zinc (total) not to exceed 0.5 mg/l at any time.
 
n. 	The following from Minute 32 of the proceedings of the Board
 
at its meeting on September 13, 1960, will also apply:
 
The 	concentration and total amount of impurities,
 
in Tuckahoe Creek and its tributaries of sewage
 
origin shall be limited to those amounts from
 
sewage, industrial wastes, and other wastes
 
which are now present in the stream from natural
 
sources and from existing discharges in the water­
shed.
 
o. 	The following, from Minute 38 of the proceedings of the Board at
 
its meeting on March 30, 1955, will also apply:
 
1. 	No- sewage discharges, regardless of degree of treat­
ment, should be allowed into the James River between
 
Bosher's and Williams Island Dams.
 
p. 	The following criteria from Minute 59 of the proceedings of the
 
Board at its meeting on May 17-18, 1966, (amended April 8, 1970),
 
will be applied to proposals for sewage treatment facilities which
 




1. 	If raw sewage stabilization ponds are proposed, they
 
shall be followed by a 15-day holding pond and
 
chlorination facilities in duplicate;
 
2. 	If "conventional" sewage treatment facilities are
 
proposed, they shall effect at least 85% removal
 
of B. 0. D. and shall be followed by a 15-day
 
holding pond and chlorination facilities in duplicate;
 
3. 	Chlorination facilities are to be operated continuously
 
during the entire year and chlorine residual of
 
at least 2.0 ppm shall be maintained at all times;
 
4. 	In sewerage systems where pumping stations are
 
found to be necessary, they shall be designed
 




5. 	If, in the opinion of the staff, following
 
consultation with the State Department of
 
Health it is determined that more satisfactory
 
water quality can thereby be maintained in
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preceded by adequate pilot studies and that
 
any such construction be in accordance with
 
design backed up 1y such pilot study in­
formation and,
 
(d) each owner was to understand that nutrient
 
removal facilities might not prevent
 
eutrophication and other problems in the
 
Occoquan impoundment and that in such cases
 
each owner is to take such additional steps
 
as are necessary to correct the situation.
 
(2) Although it was willing to allocate that 25,000 pop­
ulation among the contending political subdivisions,
 
all affected political subdivisions are to submit an
 
acceptable, agreeable distribution of the 25,000 pop­
ulation minus a 6,000 population allocation granted
 
to the Town of Warrenton as contained in Minute 57
 
from the proceedings of this meeting."
 
(Reference Minute 56--March 28, 1967.)
 
s. 	The following, from Minute 20 of the proceedings of the Board
 




1. 	All proposals for treated waste discharges to the Powhatan
 
Creek Watershed will in the future be approved only after:
 
(a) Engineering data has been submitted indicating
 
the capability of the proposed treatment
 




(b) Owners with facilities existing at the time
 
"of this action will, in a period not to exceed
 
60-days, submit to the Board, engineering reports
 
and pollution-abatement schedules indicating
 
-the maximum concentrations of phosphorus and
 
nftrogen compounds which they can remove from
 
waste waters prior to discharge. No schedule
 
providing a time period exceeding three years
 
'will be approved. Modification or replacement
 
of existing treatment facilities may be necessary.
 




(a) A central facility to treat all wastes at a point
 
outside the Watershed, where phosphorus and
 
nitrogen removal will probably not be'necessary, or
 
(b).Treatment facilities inside the Watershed which
 






3. 	If the above plan is accompanied by a firm schedule leading
 
to completion of sewage treatment facilities within a
 
reasonable length of time, and it can be demonstrated that
 
the 	financing for the facilities is available, the Board
 
will consider allowing interim construction of sewage
 
treatment facilities in the Powhatan Creek Watershed
 
without the'requirement of phosphorus and nitrogen
 
compound removal.
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